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THE WAKEFIELD 


PHOTOMETRIC 


TRADE MARK 


When mounted in luminous rows, Wakefield Photometrics provide a 
continuous shaft of light; there is no opaque metal between units to 
create distracting contrasts. Available in 4’ and 8’ units with injection 
molded 4’ refractors of acrylic or styrene (actual overall depth less 


than 4’’), Photometrics are finely engineered luminaires with off-the- 


shelf availability and price. In stock at leading distributors in the 


United States and Canada. 


THE WAKEFIELD COMPANY—VERMILION, OHIO 


VW A K E F | = L D WAKEFIELD SOUTHWEST COMPANY — OKLAHOMA CITY, OKLA. 


WAKEFIELD LIGHTING LIMITED — LONDON, ONTARIO 





KOOL KOIL case temperatures are guaranteed not 

to exceed 90°C operating in a 55°C heat box 
. . @ heat box with temperatures 15°C over 

standard CBM and U/L testing procedures. 


| Becaute 


KOOL KOIL ballasts are guaranteed not to over- 
heat capacitor insulating oil beyond manufac- 
turer's warranty limits. 


| Bocce | 


KOOL KOIL ballasts will give up to 15% more 
light output, operate 15 to 20 degrees cooler and 
increase ballast life 34 to 4 times. 


“The Heart of the Lighting Industry” 


Today’s fixture designs of extremely thin lighting units, 
surface mounted, or recessed in a ceiling cavity require 
cooler operating fluorescent lamp ballasts. Overheating 
of ordinary ballasts can break down the components, 
lower the operating efficiency, and even destroy the 
baliasts completely. 

To meet these conditions ADVANCE engineers devel- 
oped a new ballast design incorporating the use of new 
grades of steel, insulations, wires and compounds... . 
KOOL KOIL fluorescent lamp ballasts . . . . ballasts that 
will maintain temperatures lower than standard test 
requirements, (case temperatures of less than 90°C) 
even when operation in channels of 55°C ambient tem- 
perature is encountered. KOOL KOIL performance pro- 
tects components against breakdown, provides 15% 
more light output and increases ballast life 3% to 4 
times over ordinary ballasts. Write for complete details. 
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TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18 ILL. USA 
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TEXANS TAKE TO 
MONOTUBE 
ALUMINUM POLES 
IN A BIG WAY! 
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Nearly 1000 modern Monotube alumi- T T T ry 
num poles are installed on the 30-mile | | | y ; y 
Dallas-Fort Worth Turapike. Union 


Metal Highway Sign Supports and An Monotube Eneineered Lighting Pole 


tenna Poles are also used along this The UNION METAL Manufacturing Company 
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See the difference TRANQUILITE makes in transforming a 


cold, harshly-lighted hospital room into an attractive, modern setting. 


Patients look better, see better ...even feel better! 
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TRANQUILITE ...2 Decided/y Better” 
Hospital Bed Light by DAY-BRITE 


Switching provides reading light, night light and general illumination 


Convenient electric outlet for examining light, electric razor or radio 


No annoying glare... 


ideal for multiple-patient rooms and wards 


Available in 2 or 4-foot lengths, stainless steel or baked white enamel finish 


First time you see it you'll know that here's 
a behind-the-bed fluorescent hospital fix- 
ture worthy of the Day-Brite name—with the 
clean lines and quality look you expect from 
America’s first name in lighting equipment. 


But only when you have seen it in action can 
you fully appreciate what an amazing dif- 
ference TRANQUILITE makes. Cold, clinical- 
looking hospital rooms take on new warmth 

. become more inviting. In older rooms, 


TRANQUILITE's soft illumination hides defects 


. adds a modern touch. 


TRANQUILITE is just one of a complete line 
of *‘Decidedly Better’’ Day-Brite fixtures for 
every hospital need. All are/easy to install / 
easy to clean/easy to maintain. Get the full 
story from your Day-Brite representative, or 
write: Day-Brite Lighting, Inc., 6260 N. Broadway, 
St. Louis 15, Mo., and Santa Clara, Calif. In Canada: 
Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


DAY-BRITE 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





This is a Lighting Man’s Lighting 
...but Anyone can see its Worth! 


You don't have to be a lighting specialist to see that this 
lighting takes off where ordinary illumination stops. The photo 
of this bank interior shows clearly what happens when thoughtful 
building design and handsome functional lighting fixtures are 
combined. (And they usually are! 

The LITECONTROL plastic grid louvers used in 


luminous ceiling and in the four foot square recessed fixtures are 


both the 


molded of translucent polystyrene. This material is light stable, 
conforming to the IES-NEMA-SPI specifications for class ¢ 
(ultraviolet light stabilized) styrene. Louvers are light in weight, 
show no dark shadows, and provide 45° x 45° shielding. Result 
Maximum visual comfort as well as plentiful illumination and 
where budgets are limited, the economical cost of the louvers is 
very welcome 

This application is typical of Litecontrol installations in com- 
mercial structures that control costs while providing peak lighting 
¢on your next job? 


efficiency. May we help } 


DEsiantres ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING 


6A 


EQUIPMENT 


INSTALLATION: New Hompshire Sovings Bank ond Mechonicks’ Nationol 
Bonk Building, Concord, N. H 


ARCHITECT: W.H. Jones & Son, Melrose, Mossochusetts 

ELECTRIC AL ENGINEER. Martin E. Keane Associates, Boston, Massochusetts 
AREA SHOWN: Tellers’ Aree ond Public Areca 

CELING HEIGHT, 12° — 0° in Tellers’ Area; 18° — 0” in Public Areo 


FIXTURE: Tellers’ Area, Litecontrol Luminous Plastic Grid Louver Ceiling, with 
2’ x 4° louver ponels, rapid stort strip fixtures on 3° — 0” cont rs 


Public Area, No. 4384-RS-PG plastic grid louwer recessed fixtures, 
4°24 


INTENSITY: Tellers’ Area, average 50 footcandies in service. On Tellers’ 


counters, average 75 footcandies in service. Public crea, average 75 
footcandles in service 


ess) 
LITECON TIROIL 
Tes 


LITECONTROL CORPORATION, 
36 Pleasant Street, Watertown 72, Massachusetts 
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Current Recommended Practice 


For Sports Lighting 


Prepared by the Committee on Sports and Recreational Areas 
of the Illuminating Engineering Society 


FOREWORD 

This report is a complete revision of the 1950 ‘‘Current Recom 
mended Practice for Sports Lighting’’ and is the result of a 
continuing study of current practice, existing installations, and 
standards in the sports lighting field. New features of this revised 
Practice include layouts for 18 new minor sports, material on TV 
production, new footeandle values and new recommended layouts 
The layout recommendations presented here do not represent all 
that might be considered acceptable, but they do reflect the most 
satisfactory and practical components of all plans heretofore pre 
sented to and studied by the Committee 


Sports AND RECREATIONAL AREAS LIGHTING COMMITTEE 

W. W. Weld, Chairman 
M. W. Ross, Secretary 

J. R. Bale W. P. Graham 

D. R. Brown H. Long 

R. H. Dickinson E. Machtinger 

R. T. Dorsey D. E. Trefry 

R. E. Faucett H. M. White 


Reprints of this report, together with index and cover, will be available 
in the near future and may be obtained through the IES Publications Office. 
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Archery 
Tournament 


Recreation 
Badminien 


To rhament 
Club 
Recreational 


Baseba!! 
Major League 
AA and AAA Leagw 
A and B League 
C and D League 
Semi-Pro and Munici; 
Recreational 
Clase I and Class II Jur 
On seats during game 
' 


On seats before and after « 


Basketball 
College and Professional 
College Intramura 
Spectators 


College Intrar 


Bathing Beaches 


Billiards 
Tourn 


Recrea 


Crener 


Bewling! 
Tourna 


Re 


Bewling on the Green 
Tournament 


Recreation 


Bexiag or Wrestling 
Chamyponal 
Professional! 
Amateur 
Seats du 


Seats befor 


Casting 

Bait 

Dry } 

Wet I 
Crequet 

I nament 


Recreationa 


Curting 
Indux 


Feetball Regulation and Rugby 


Index: Distan new 


e fa eat row of ape 


lass I er 100 feet 
lass IT: 5O feet to 100 feet 
lass IIL: 30 feet to 50 feet 
lass IV: Unde 0 feet 


Class V: No fixed seating fa 


Six-Man Feotball 
High School or ¢ 
Jr. High School 

Gelf Driving Range 
General on the 7 


At 200 Yards 


Gelf Putting Greens 


Gene 
Nae 
Dances 


Locker 


Handball 


('urre nit Recomme nded Practice for Sports Liahtina 


lable l—Current Hlumination Kecommendations. 


Average Horizontal 
Footcandles in Service’ 
Shooting 


I 


”~) 


10 





Average Horizontal 
Footcandles in Service® 


Hersesh oes 
Tournament 10 
Recreationa 5 


Lacr ease 
" 


High School or College 
Queits 
Playgreunds 


Racing 
Bicycle 
Dog 
Horse 


Motor (Midget Auto or Motorcycle 


Rifle and Pistel Range 
On Target 
Firing Point 
Range 


Reaque 
I ruTrhnament 


Recreationa 


ShuMebeard 
Tx urnament 
ational 
Skating 
Roller Rink 
Ice Rink 
Lagoon, Pond or Flooded 


Skeet Sheet 
Surface at 60 feet 


General 
Ski Slepe Practice 


Seccer 
Professional and Co 
High School 
Recreational 


Seftball Outfield 
Professional and Championship ’ 30 
Semi-Pro ‘ 20 
Industrial League 15 
Recreational 7 

Squash 
Tournament 
Club 


Recreational 


Swimming Peel 
General —Overhead 
Underwater 
Outdoors, 60 lamp lumens 
foot of surface 
Indoors, 100 lamy 


foot of surface 


Tennis 
Tournament 

Club 
Recreational 


Trap Sheot 
Target at 150 feet 
Firing Point —General 


Volleyball 
Tournament 
Recreational 


* On playing surface 

** Vertical surface 

t It is generally conceded that the distance between the spectators and the 
play is the first consideration in determining the class and lighting require- 
ments. However, the potential seating capacity of the stands should also be 
considered and the following ratio is suggested: Class I for over 30,000 spec- 
tators: Class II for over 10,000 to 30,000; Class III for 5,000 to 10,000; and 
Class IV for under 5,000 spectators 

tLevels shown are based on visual considerations. Otherwise for 
public attraction and increased business considerations, practice is as 
follows 


4 pproaches Pins 
Tournament 70 200 Vertical 
Recreation ~ 


150 Vertical 
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l. Introduction 


1.1—General—(a) We have wit 
nessed an unparalleled growth in 
sports and recreational lighting. Base- 
ball, with its various leagues, has prob- 
ably led the way to public acceptance 
for the lighting of practically every 
outdoor sport. This is evidenced by 
more and more lighted football fields, 
softball diamonds, golf driving ranges, 
and a host of sport and recreational 
play areas for player and spectator 
night participation. 

(b) The lighting of areas used for 
various sports activities, especially 
those located outdoors, involves prob- 
lems not encountered in other fields of 
lighting. Some of these problems, in- 
eluding, for example, the selection of 
proper floodlight 
techniques, and provisions for multi- 


locations, aiming 
ple uses of an area and its lighting fa 
cilities have not previously been cov- 
ered by other Illuminating Engineer 
ing Society recommended practices. 


1.2——Purpose—The purposes of 
this report are to aid in the design of 
new lighting systems and in the eval 


uation of existing installations. 


1.3—Content—tThe text of the re 
port consists of four basic parts: (1) 
recommended footeandle levels satis 
factory to both players and spectators, 
(2) quality requirements prerequisite 
to good visibility, (3) 
floodlight 
mounting 
and (4) 


typical and existing illustrative sports 


recommenda- 


tions of types, mounting 
locations for 


layouts of 


heights, and 


specific sports, 


lighting installations which conform to 
current good practice. 


recommended 


1.4— Scope — This 


forms of 


practice covers all sports 
from the so-called major professional 
sports, such as baseball and football, 
to the 


sports, such as horseshoe pitching and 


recreational and playground 


croquet. It also ineludes recommenda- 
tions for the lighting of gymnasiums 
and other interior areas specifically 
designed for sports activities, such as 
squash, handball, and bowling. 


2. Factors of Good Illumination 


2.1—Jllumination Levels — (a) 
It is important that levels of illumi- 
nation be sufficient for 
and aceurate seeing and to enable (1) 


comfortable 
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the players to perform their visual task 
and (2) the spectators to follow the 
course of the play. 

(b) In those sports where large 
numbers of spectators are expected, 
as in large football and baseball sta- 
diums, the illumination level is deter- 
mined by the amount required for the 
spectators, in the row of seats farthest 
removed from the playing area, to fol- 
low the course of play. This condition 
may require several times the amount 
found satisfactory for the 
The 


gested by Table I are those which are 


of light 


players. illumination levels sug- 
currently considered minimum values 
of good practice, taking into consid 
both 


eration players and spectators. 


In commercial establishments, much 
higher levels may be a profitable in- 
vestment in increasing patronage and 
sales. It should also be borne in mind 


that nearly all sports evolved under 
daytime levels and that they can usu- 
ally be played best and enjoyed most 
under these levels. 

(c) It is important to note that the 
illumination values in Table I are, in 
most cases, stated as average horizon- 
tal footcandles maintained in service. 
It is recognized that the vertical com- 
ponent of the illumination on the play- 
ing area is important in most sports. 
Particularly in the “aerial” games, 
both players and spectators rely, to a 
considerable degree, on the vertical il- 
lumination on or near the playing area 
well above the 


true of 


and, in some cases, 


playing area. The 
movies and television, for the normal 


same is 
viewing position. In full recognition 
of the importance of vertical illumina- 
tion, the recommended footeandle val- 
ues for most sports and recreational 
areas are given in terms of horizontal 
(1) val- 


ues of horizontal footeandles are much 


illumination for two reasons: 
less complicated to compute and meas- 
(2) the vertical 
components of illumination have been 
found adequate when the horizontal il- 


ure in the field, and 


lumination meets the values in Table I, 
and when lighting equipment of the 
proper type (IES type distribution) 
is positioned at mounting heights and 
locations conforming to accepted good 
practice. Unless otherwise noted, the 
recommended values in this table are 
horizontal footeandles on the playing 
surface, or for “aerial” sports, 
horizontal footeandles on a plane 36 


inches above the ground or floor. 


2.2—Movie and Television Light- 
ing Requirements—-(a) When ex- 
panding the audience of athletic events 
by television or by recording the events 
on motion picture film, it is usually re- 
quired that special attention be given 
to lighting. Lighting layouts that pro- 
vide a high photographie quality of 
light are necessary. Definite considera- 
tion should be given to the type of 
playing conditions in de- 
Events requir- 


sport and 
signing this lighting. 
ing great depth of field will obviously 
require higher lighting levels. 

(b) With present technology, 60 
footeandles incident from the camera 
viewing direction is usually desired. 
This figure may vary depending upon 
the lens opening, the type of pick-up 
tube or film, color or black and white, 
and other circumstances peculiar to the 
athletic event. Care should be taken 
to ensure proper contrast between ath- 
letes; equipment used in the sporting 
event, such as balls, bats, uniforms, 
background. Normal 
brightness ratios for television pickup 
should be on the order of 20:1. If this 
brightness ratio is exceeded there will 


ete.; and the 


be accompanying loss of detail in high- 
lights and shadows. When the bright- 
ness ratio is less than 20:1, contrast 
between 
Placement of 


and resultant differentiation 


objects is lessened. 
lighting equipment to provide light 
from at least two different directions 
is suggested to participants. 
This modeling light can easily provide 
the brightness difference which will 
differentiate objects from their back- 


model 


ground. 

(c) An incident exposure meter is 
the simplest guide to a photographer 
wishing to know what pictures can be 
photographed successfully in any spe- 
cific situation. 

(d) The quantitative lighting plans 
listed in Appendix E are designed to 
meet the visual requirements of play- 
ers and attendant spectators, as de- 
seribed in this text, and are not neces- 
sarily adequate for motion picture or 
television photography. 


2.3—Quality of Ilumination 

2.3.1—General—The quality of light- 
ing, whether daylight or eleetrie light, 
is highly important in providing good 
seeing conditions. Glare, uniformity, 
and direction are the most significant 


Approved by the Council of the Illuminating 
Engineering Society, April, 1960. A Transac- 
tion of the IES 
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a 
TYPE 2 
20° 


Figure 1. To maintain same beam pattern with varying distances from area to 


be lighted, beam spread must be reduced, (Mounting height is as recommended 


in mounting height chart, page 102.) 


factors nm determining the quality 


illumination. 


2.3.2—Glare Control—A 


inherently a 


floodlight is 


glare source, therefore, 
one of the primary tasks of the illu 
mination designer should be to reduec 
the objectionable effects of glare to a 
minimum, The basic factors with whic 
the designer may accomplish this task 
are: proper beam spread, adequate 
mounting heights, proper luminaire lo 


eations, and proper floodlight aiming 


As the dis 
floodlight to the 


2.3.2.1—Beam 
from the 
lighted 
spread of the 


‘s pre ad 
tance area 
to be the bean 


should 


use of 


increases, 
floodlight 
he decreased (see Fig. 1). The 
a floodlight 


beam spread for 


used 


with too great a vertical 
a particular applica 
tion can result in glare and ineffective 


utilization of available light 


2.3.2.2—Moun ting 


minimum 


Height Recom 


mended mounting heights 


are shown on the recommended lay 
outs. Where for physical or economic 


reasons it is considered necessary to 


utilize lower mounting heights, the 


possibility ot objectionable glare 
should be considered (see Fig. 3). For 
floodlighting applications, the follow 
ing basis may be used to determine 
mounting heights which are minimum 
from the standpoint of glare: (1) The 
between the horizontal playing 


through the 


angle 

surface and a line drawn 
lowest mounted floodlight and a point 
\ the distance across the playing fie ld 
less than 30 


should not he deaqrees, 


and (2) in addition to meeting the re 
quirement above, the minimum mount- 
should not be less 


feet for around sports and 30 feet far 


ing height than 20 


aerial sports See Fig } 


2.3.2.3—] Mminaire 





Figure 2. Floodlights with too great a vertical beam spread 


waste light and cause glare. 


The effects of glare are diminished as 
the luminaires are removed from the 
normal lines of sight of players and 
spectators. The angle between the lu- 
minaire and the normal line of sight 
depends upon both the distance of the 
luminaire from the observer and the 
luminaire’s mounting height. 

(b) The brightness of floodlights, 
particularly narrow beam types, is 
lower as they are viewed at increasing 


For 


this reason, particular emphasis should 


angles to the axis of the beam. 


he placed on location and aiming so 
that, within practical limits, floodlights 
are not directed along normal lines of 
sight of players (see 
Fig. 5). 

(ce) The recommended layouts show 


which reflect bal 


anced judgment with regard to provid 


spectators or 


luminaire locations 
ing light from the proper direction, 
and at the same time locating the lu- 
minaires out of the 
sight. Where physical obstructions re 


normal lines of 


quire changes from these typical loca 
tions, all lines of sight of both players 
should be 


evaluated in determining the new lo 


and_ spectators carefully 


eations of the luminaires. 

(d) With indoor applications, where 
fixed equipment is mounted on or near 
the ceiling, two angular regions are in 
volved: (1) the angle from the vertical 
within which the lamps are not directly 
visible (ealled the shielded zone), and 
(2) the angle within which the lamps 
are visible (called the unshielded zone). 

(e) Excessive brightness within the 
shielded zone may cause glare, par- 
ticularly in large 


spaces. Brightness 


in the unshielded zone may cause di 


rect glare or glare by reflection from 
the specular surfaces of bowling lanes, 
the surface of the water in swimming 


from polished floors and 


pools, or 


walls. In addition, the brightness of 


the luminaire in the unshielded zone 


SL ARE RESULTS FROM LOW POLE MOUNTING 


TING DOWN OF LOW MOUNTED 
FLOODLIGHTS TO AVOID GLARE 
CAUSES HIGH BALLS TO DISAPPEAR 
FROM VIEW, OVE TO LOW CEILING 





Figure 3. Sports floodlights mounted on poles that 
are too low either cause glare in the spectators’ eyes 


or do not illuminate high-flying balls. 
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H* (0 +'/4w)( TAN 30°) 
HMIN GROUND SPORTS 20FT 


AERIAL SPORTS SOFT 





Figure 4. 


3 WIOTH 


WIDTH OF PLAYING AREA a 


For adequate mounting heights, a line drawn from a point one-third 


the distance across the playing field to the lowest mounted floodlight should 


form an angle with the horizontal of not less than 30 degrees. 


In addition, 


minimum height for ground sports should not be less than 20 feet; for aerial 


sports, not less than 30 feet. 


muy cause discomfort or even disabil 
ity glare if players or spectators look 
upward. This possibility is minimized 
by so locating the luminaires that they 
are moved as far as possible from the 
sight and/or by using 


normal line of 


low brightness sources 


Reduc- 


where 


2.3.2.4—Luminaire Brightness 


tion—(a) In the 


light must come into the playing area 


many sports 


from many different locations, it is not 
always possible to remove all of the 
luminaires from the normal lines of 
sight of both players and spectators. 
Where this situation exists, the use of 
glare shields or some form of louver- 
ing (see Fig. 6) should be considered 
to reduee the high brightness of ex- 
cessive spill light which might cause 
discomfort to spectators, or even to in- 
habitants of the surrounding area. The 
annoyance of light spilling into the re- 
gion surrounding the playing area is 
often overlooked in the design of a 
sports lighting installation. 

(b) Both glare shields and louvers 
ean be designed to control only that 
light at 
cause annoyance. It is not 
that such a device block all of the spill 


reduce the light 


certain angles which might 


necessary 
light or excessively 
output of the luminaire. However, the 
amount of light reduction will depend 
upon the particular louver design em- 
ployed. For any specific louver-flood- 
light combination, some reduction in 
the published output of the 
floodlight alone may have to be allowed 


lumen 


for in the installation design. It is 
recommended that a qualified engineer 
be consulted before attempting a spe- 
cific louver design. 
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2.3.2.5—Surround Brightness In 
creasing the brightness of the surround 
reduces the brightness difference be- 
tween luminaire and surround and im 
proves visibility. This can be done very 
effectively for indoor sports by finish 
ing the walls and ceilings of the rooms 
in light colors. Control of the sur 
round brightness is much more difficult 
however, a great 
Ade 
light 


colored fences, together with provisions 


in outdoor locations; 
deal can be done in this regard. 
quate light in the stands and 
for providing some illumination on the 
ground immediately around the play 
ing field, aids considerably in improv 


ing the surround conditions 


2.3.3—U niformity Reasonable uni 
formity of illumination over a playing 
area, and throughout the entire space 
above the playing area, is required for 
satisfactory seeing by players and 
spectators. Sharp changes in the illu- 
mination level in the space above the 


playing area through which the ball 


may travel will result in making a fast 
moving ball appear to accelerate as it 
passes from a light to a dark space. 
This occurs when there is inadequate 
overlap of floodlight beams. Such a 
condition distorts the player’s judg- 
ment of ball trajectory. Expressed in 
illumination, ac- 


terms of horizontal 


ceptable uniformity occurs when the 


ratio of maximum to minimum illumi- 


nation does not exceed three to one 
within a specified area for those sports 
in which play is skillful, the visual 
task is severe, or there are likely to be 


spectators. 


2.3.4—Direction of Light—(a) The 
brightness difference between an object 
and its surround, as well as the bright- 
ness difference between the various 
surfaces of an object, provide the con 
trast required for the eye to see. Since 
the visual tasks of the spectators and 


players involve seeing vertical surfaces 


win 


Figure 5. Where physical obstructions 
require changes from the recommend- 
ed pole locations, an analysis should 
be made of possible lines of sight of 
both players and spectators before new 
positions are selected. Poles should 
never be located directly in line with 
critical viewing directions. 


See 

Figure 6. Properly designed glare shields (left) or louvers (right) can effee- 
tively eliminate, at certain angles, the high luminaire brightness that might 
cause annoyance either inside or outside the playing area. 
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Figure 7. 
proper aiming of lights. 


(from 


is well as horizontal surfaces, it is 
essential to provide adequate illumina 
both the 


and the vertical surfaces of a solid ob 


tion on horizontal surfaces 


ject. However, as the objects of view 
in sports are not flat-faced solids, it is 
not essential to provide uniform illu 


mination on all surfaces; in fact, sen 


directional illumination provides shad 


ing and modeling which aids seeing 


To eliminate harsh shadows, however 
and to permit good visibility at any lo 


eation in both 


the playing area for 
players and spectators, it is generally 
necessary to provide light from several! 
different 


throughout the area 


directions at each point 


Good directional 
quality of the lighting in a sports ir 
stallation is not characterized by th 
absence of shadows (since the very na 
ture of floodlighting tends to producer 


shadows) but rather by the number o 


shadows produced (Fig. 7) 


(b) For unidirectional sports, such 


as bowling, driving golf balls, racing, 


handball, archery, etc., it is permissibl 
ind desirable to provide much highe: 
direction Thi 


the lu 


footeandles from one 


makes it possible to locate 
that 


naires so they are almost cor 


" 


removed or shielded from the 


fle ld ot 


pletely 


normal view 
(ce) The 
with the 


floodlights 


aiming of the 


even correct luminaire loc 


tions and mounting heights, determin« 
to a large extent whether the uniforn 
ity, direction and candlepower towa: 
the eye are satisfactory. For inform: 
tion concerning the correct fundame: 
Apper 


aiming floodlights, see 


Fig. A-1 


tals ot 
dix A, 
2.4-——Maintenance—See Appendix 
B. 


SOURCE SOURCE 


Shadows occur on floodlighted fields but their effect is minimized by 
Note how an increase in the number of light sources 
A to E) reduces the effects of shadows. 


3. Classification of Play 


3.1—Player Requirements— 


Player requirements vary with the 


class of play. The tournament classi 
fieation applies to the caliber of play 
is found in tournaments and exhibi- 
tions; the club classification applies to 
good, fast play; the recreational classi- 
fication applies to amateur play for 


fun and relaxation 


3.2—Spectator Requirements— 


Spectator requirements for satisfac 
tory seeing vary with the type of sport, 
from and orientation to the 


field. A 


last row of spectators is several hun- 


distance 
playing stadium where the 
dred feet away from the playing area 
nust be lighted to a high level of illu 
mination if the more remote spectators 
are to follow the play. If the spectator 
limited to 


along the sides of the 


bleachers 
illu- 


small 
field, the 


section 18 


mination level which will provide good 


playing conditions will adequately 


serve the spectators 


3.3—Commercial Requirements 
that 


watched 


—IlIt is recognized many sports 


are played or in commercial 


establishments where levels of illumi- 


nation must be based on additional 
factors of atmosphere, attraction val- 
ue, and better than adequate seeing. 
his major league 


baseball for 


has been true in 


some time, but applies 
also, for example, to racing, bowling, 
archery, and all sports in commercial 
arenas. Since recommended levels based 
on ecommereial considerations depend 
on many factors which require further 
study, such considerations are not in- 
Table I. 


eluded in the values in 
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1. Equipment Classification 


1.1—General—(a) The optical 
characteristics of the luminaire affect, 
to a large extent, such important fae 
reflected 
diffusion. 


variations in 


tors as direct and glare, 


shadows, distribution and 


Because there are wide 
these optical characteristics, the selec 
tion of the correct luminaire for a par 
ticular application deserves careful 
consideration. 

(b) Luminaires should be 
nated so as to describe the manner in 
which the light from the lamp is con 
trolled by the lighting unit, the degree 
of concentration of zonal lumens (con 
centration of light), and mechanical 
details. Since in sports and recrea 
tional area lighting there are both out 
door and indoor lighting problems, the 
lighting equipment should necessarily 
be selected to qualify for the service 
There are, therefore, sep 
classifications 


desig 


designated. 
arate designations and 


pertaining to outdoor and _ indoor 


lighting equipment. 


1.2—Outdoor Floodlight Lumi- 
naire Designations 


4.2.1—Floodlight Classes—(a) En 
closed Heavy-Duty (HD). This class 
is weatherproof, having a substantially 
which is 


constructed housing into 


placed a separate and removable re 
flector. The assembly is enclosed by a 
weatherproof hinged door with cover 
glass, which provides an unobstructed 
light opening at least equal to the ef 
fective diameter of the reflector. 

(b) Enclosed Ground-Area and Gen 
eral (GP). This 
weatherproof and so constructed that 
the housing forms the refleeting sur 
The assembly is enclosed by a 


Purpose class is 


face. 
cover glass. 
This 


class provides a weatherproof enclo 


(ce) Ground-Area Open (0). 


sure for the lamp socket and housing 
No cover glass is required. 

(d) Ground-Area Open 
flector (O01). This 
weatherproof and so constructed that 
the housing forms only a part of the 
reflecting surface. An auxiliary reflec- 
tor is used to modify the distribution 


of light. 


with Re 


Insert class is 


No cover glass is required. 


The choice of the 


may 


4.2.2—Beam Data 


light distribution of a luminaire 
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be selected and designated by type as determining and recording the beam 4.2.3—Method of Designation—Flood 


shown in Table Ila. Beam spread is spread should be in aceordance with lights covered by the above may be des- 
the average of the horizontal and ver- the adopted report of the IES Com ignated as Heavy Duty, Type 1, 2, 3 
tical spreads, and for the purpose of mittee on Testing Procedures for Illu- ete., General Purpose, Type 1, 2, 3, 


classifying floodlights, the method of mination Characteristics.* ete., and Open Type 4, 5, 6, ete. 


’ 


Table Il—Outdoor Floodlight Luminaire Designations. 4.2.4—Performance Characteristics 

a. Beam Spread In addition to beam types and flood 
light class characteristics, the Na 
Photometric tional Electrical Manufacturers Asso 


Type Designation Open or Closed Beam Spread in Degrees ciation’s “Standards Publication for 


Floodlights” specifies the minimum 
beam efficiency that each class and 
Very Narrow Bean nelose: type of floodlight should provide. The 
summary of photometric data in Ta- 


10° to Leas Than 18° 
ble IIb is indicative of what can be 


expected from typical equipment. 
Narrow Beam reer =i : 
1.3—Reflectorized Lamps — 


18° to Leas Than 29 Lamps having integral reflectors are 
applied particularly to the minor 


sports. Outdoor types with heat resist- 
ant glass bulbs may be considered as 
Modingn Bean = physically corresponding to the gen- 
eral purpose category. Substitution of 


to Lens Than 60 reflectorized lamps for floodlighting 
luminaires should be on the basis of 


equal lumens delivered in service. See 

manufacturers’ publieations for photo 
Medium Wide Bea: closed or Open metric data and application. 

1.4—Interior Lighting Lumi- 


46° to Leas Than 7 


naire Design—(a) Interior lighting 
luminaires may be classed into five 
different types, based on the manner 
Wide Beam closed or Op in which light is distributed from the 
luminaire. These clas cations apply 


70° to Less Than 100° to all interior luminaires regardless of 


the type of source the luminaire em- 
ploys. The type designations do not in 
themselves imply quality of lighting 
Very Wits Sean cleasd or Open or luminaire efficiency. The figures 
given in Table III indicate the per 
a ey centage of the total luminaire light 
output emitted upward and downwaril 
= —— (b) Direct luminaires may be fu: 
b. Minimum Beam Efficiency—Per Cent. - 
; ther classified so as to denote concen 


Enclosed G. 4A tration of zonal lumens (concentration 
nclo round-Area od 
Enclosed Heavy Duty and General Purpose Open Ground-Area of light), 


Class HD Class GP Class O or Ol 


such as concentrating, me 


dium spread and wide spread. 


1.5—Photometric Data—The 


Less Than 17-inch Less Than 17-Inch method of determining : cording 

Type!) 17-Inch Diameter 17-Inch Diameter Less Insert | With Insert method < ; determining and Tecording 
Diameter end Over Diameter and Over Class O Class Ol photometric data should be in accord 

aan . : oe ance with the adopted report of the 


30 5 4 + oan ite " am , 
IES Committee on Testing Procedures 


34 ; sf for Illumination Characteristies.* 

“I.E.8. Guide for the Photometric Testing of 
Floodlights of 10 to 160 Degrees Total Beam 
Spread,” ILLUMINATING ENGINEERING, Vol. 
XLVI, No. 3 (March, 1951). 

1.E.8. Guide for Reporting General Lighting 
Equipment Engineering Data,"’ ILLUMINATING 
ENGINEERING, Vol. LIV, No.8 (August, 1959). 
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TABLE 111—Interior Luminaire 
Designations. 


Approximate 
Distribution of 
Light Emitted by 
Luminaire 
Type 
(CIE 


Classification) 


Upward Downward 
PerCent Per Cent 





Direct 





Semi-Direct 





General Diffuse 





Semi-Indirect 





Indirect 


5. Lighting Systems 


5.1—General—tThere are three bas 
ic types of light sources in use today 
filament, fluorescent and 
Each type ol 


tain advantages and certain disadvan 


incandescent 


mereury source has cer 


tages, and the selection of one source 


taf 


over the others will depend upon the 


particular requirements of the installa 
tion under consideration, the economies 


(see Section 8) and, to some extent, 


systen 


indi 


the personal preference of the 
owner The layouts 
floodlight 
guide (Appendix E) are all 
the use of 


Other 


designer of 
cated in the ipplication 
based 
incandescent fila 


sources may be 


prov ide equivalent illu 


5.2—Incandescent Filament 
Lighting—(a) The principal 

tages of an incandescent fila 

cost, 


initial 
light 


tem are low 


eontro! 


rendition, and 


primary disadvantages horter 


lamp life and lower lu s-per-watt 


. ' 
efficacy as compared with mercury 


and fluorescent systems. An industrial, 
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rrent Recommended Practice fo 


high bay type reflector with an inean- 
for 
the 
relatively high mounting heights nor- 
The 
tilated luminaires aids in reducing the 
Dis 
connect lowering devices may be found 


to be 


descent lamp is commonly used 


gymnasium lighting because of 


mally encountered. use of ven 


amount of maintenance required. 
advantageous, particularly in 


those instances where there are lim 


ited funds for extensive maintenance 
equipment and high mounting heights 
make the 


cessible. 


(b) 


catwalks 


luminaires virtually inac 


luminaires along 


Mounting 


may also ease the mainte 


nance problem. Wire guards are re« 
ommended for use with open type lu 
minaires to provide protection for the 


5.3—Fluorescent Lighting — A 


fluorescent lighting system provides 
high lumens per watt, long lamp life, 
low brightness, and good color rendi- 
tion, but is generally higher in initial 
than its ineandescent filament 


cost 
counterpart. For indoor applications, 
louvers are desirable for use with flu 
luminaires to provide lamp 


shield 


ing. The semi-direct type luminaire is 


orescent 
protection as well as maximum 


recommended for use where the lumi 
naire is mounted in reasonably close 
proximity to the ceiling to reduce 
brightness differences and to provide 


Flu 


are applicable for 


idequate diffusion over the area 


oresecent luminaires 


certain outdoor sports and recreational 


areas where mounting heights are rela 


tively low and required projection 


distances are short. Typical applica 


tions would inelude bowling, curling, 


ind similar sports 


tennis 
5.4—Mercury Lighting—A_ mer 
cury system will also provide the ad 


life 
addition, it is 


vantages of long lamp and high 


luminous efficacy In 


ore adaptable to use with disconnect 


suspension devices for ground mainte 


nance than is a fluorescent system 


Like fluorescent, the mereury installa 


is higher in initial cost than an 


tier 


candesecent filament system, and a 
onsiderable number of hours of opera 


Is required to ee 


There 


mereury 


or per year mom 


ically justify its use are two 


characteristics of a system 
considered in its utili 
The 


ereury lai p to 


which should be 
ation for sports lighting first is 


the inability of the 


Spor ts ] ighting 


restart following a power interruption 


without several minutes of cooling 


time. This feature generally necessi- 
tates the 


cent equipment to the mereury system 


addition of some incandes- 
to provide emergency stand-by illumi- 
nation, particularly over the spectator 
The the absence of 
red in the the 


are which tends to distort the appear- 


areas second is 


spectrum of mereury 
ance of certain colors and particularly 
The 


a combination mercury-inean- 


that of the human complexion. 
use of 
descent system, on a one-to-one lumen 
ratio, or of the improved-color mer- 
cury lamp is recommended to produce 


a satisfactory color rendition. 


5.5—Special Design Considera- 
tions—In selecting either a mercury 
or a fluorescent lighting system for use 
in a sports or multipurpose area, some 
important factors should be given spe- 
consideration: (1) Both 
light sources, 
operated singly on alternating current 
flicker 
This con- 


dition, stroboscopic effect, may be min- 


cial mereury 


and fluorescent when 


circuits, produce a noticeable 


on rapidly moving objects. 


imized by eonnecting lamps or lumi- 
naires on alternate phases of a three- 
phase supply, or by employing two- 
lamp lead-lag or series sequence start 
(2) In multi- 


purpose areas, if a quiet surround is 


ballasts where available. 


an important factor, the possible ob- 
jectionable disturbance resulting from 
ballast “hum” should be considered. 
Remote mounting of the fluorescent or 
mereury ballasting equipment may be 


desirable. (3) When fluorescent lamps 
are used outdoors, they should be pro- 
tected from the wind in order to main- 


tain maximum light output. 


6. Lighting for Outdoor Sports 


6.1—Representative Layouts — 
the 
this 


Illumination levels obtained with 


illustrative layouts presented in 
report equal or surpass the current 
footeandle values recommended for the 
class of play under consideration. The 
recommended values are intended to be 
minimum values. In any installation, 
the illumination obtained is subject to 
unpredictable variations in installation, 
aiming, luminaires, lamps, voltage at 
the lamps and atmospheric transmis- 
sion. Some typical installations for 
several outdoor sports areas are shown 
in Figs. 8-15. 
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Typical Outdoor Installations 





Floodlights 


. ‘ ~y No. Per Pol oe 

eight o. Per Pole EGici | 
Figure 8. Typical Baseball Poles (Feet) Total _ Type Class _ om (KW) 
Installation—Class C. Foot- No. grees) Ey 
eandles Maintained in Serv- 


ice—In field, 44; Outfield, 23. 


Lamps: 1500-watt PS-52 clear ul service, operated at 10 per cent over rated voltage 


AIMED AT GOOFT 


—_>- 


._———— 
AIMED AT 300 FT 


Xe RIMED AT GO FT. 


Floodlights 


Poles ; | . Efficiency 
Figure 9. Typical Golf Driv- No. Type Class | (De- | Per 
ing Range. Footcandles Main- | grees) | ant 
tained in Service: Tees—10, -—- : — 
at 200 Yards—5 Vertical. — : ad 


58 


|; 4 
| 30 
| 


Lamps: X and Y—1500-watt, PS-52, clear, general service; Z—1000-watt G-40 clear floodlight service 
lamp. Operated at rated voltage. 


FEBRUARY 1961 Current Recommended Practice for Sports Lighting 67 





Typical Outdoor Installations 


Figure 10. Typical Skeet Installation. Footcandles Main- 
tained in Service: Target (vertical surface at 60 feet)—30, 
Firing Point—10. 


Floodlights 


No. Mounting 
of | Height Beam 
Poles| (Feet) Total _ No. Spread Efficiency 
No. Per Type | Class (De- (Per 
Pole grees) Cent) 


>, operated at rated voltage 


Figure 11. Typical- Tennis Installation—Overhead Suspended 
Luminaires. Footcandles Maintained in Service—10. 


Floodlights 


- co ; 

° eight . 

Poles | (Feet) | Tot |NoPer| 5 | peat | Per 
No. a. t-~ oA 


| 
Industrial 


High Bay 





Lamps: 1500-watt, PS-52, clear general service operated at rated voltage 
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Figure 12. Typical Tennis Installation—Pole Mounted 
Floodlights. Footcandles Maintained in Service—10. 


Floodlights 


No. Mounting 
of | Height Beam 
Poles| (Feet) | Total No. Spread Efficiency 
No. Per Type Class (De- (Per 
Pole grees) Cent) 


Lamps: 1500-watt 


Spread _ Efficiency 
No. Pole (Degrees) (Per Cent) 


57 54 


Total $2 Total Load—571 KW 


NOTES 1) All lamps are 1500-watt, PS-52, clear, general service lamps 
operatel at 10 per cent over rated voltage 

2) Calculated average illumination level, footcandles maintained in service: home 
stretch—30. back stretch and turns—20. 

3) To reduce glare, floodlights cover area two-thirds ahead and one-third back of 
pole locations with crossarms oriented with respect to center of area. 
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Typical Outdoor Installations 


Figure 4. Typical Half-Mile Race Track Installation. 


- 
Pole Floods Efficiency Mounting 
No. Per Class Type Per Height 
Pole ent) | (Feet) 


Total Load 473-——-KW 


NOTES 1) All lamps are 1500-watt PS-52, clear, general service lamps 
operated at 10 per cent over rated voltage 

2) Caleulated average illumination level, footeandles maintained in serv- 
ice—20 














il 
a 








Floodlights 


No. Mounting 


Figure 15. Typical Volleyball Installa- noes fy _ 
er 


tion. Footcandles Maintained in Serv- 
, Pole 
ice—10. 


Type Class 


Lamps: 1500-watt, PS-52, clear, general service, operated at rated voltage 
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Figure 16. For many interior sports lighting installations 
uniform illumination on the floor is not the requirement. 


7. Lighting for Indoor Sports 
7.1—General—(a) The walls and 
used for 


controlling 


ceilings of interiors sports 
back 
assist in diffusing 
nake 
variety of convenient lighting equip 
The 


procedures 


provi le a means for 


ground brightnesses, 


the available light, and possible 


ment arrangements design and 


calculation for interio 


sports lighting are similar to those 


followed in the design ot any interior 


lighting with one exception 


The 


interior type 


syst ! 


maximum luminaire spacing for 


units is generally given 


as a ratio of the spacing to mounting 


This 


uniiorn 


height ratio is intended to pro 


illumination on ; ame 
the floor. In 


r an interior sports lighting 


vide 
design 


installa 


0 inehes above 


tion, where the object to be viewed 


may be at floor level, near the ceiling, 
or at any level in between, special con 
should be to 


given spacing 


to 


sideration 
ob 


to 


the luminaires closely enough 


tain adequate vertical distribution 
the 
ect might travel in normal play 


Fig. 


» estin 


maximum height to which the ob 
(eee 
16). This will permit the observe 
ate, more accurately, the velo 
object at all 


ot 


itv and trajectory of the 


times, within the limits his own 


apabilities, and prevent the object in 
the 


with 


above 
As 


no fixed 


trom he “lost” 


yt the 


ing 


question 


ceiling ¢ lighted area 


outdoor sports, observers have 


visual axis or field of view, and dur 


@¢ the « of play, the ceiling and 


purse 
uminaires may frequently be ineluded 


n the v field 


Figure 17. Typical Gymnasium Installation. 


Floodlights 


Mounting 
Height 
(Feet) 


Total 
No. 


Lamp 
Size 
atts) 


Type 


Basketball 
Volleyball 
Shuffle 
board 
Bleachers 
Nores: (1 


2 A 
boar 
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Beam _ Effi- 
Spread ciency 
(De- (Per 
grees) Cent) 


Class 


4 


ine 
' 1 a 


Adequate vertical distribution 
mum height the object might travel during normal play. 


THE REQUIREMENT 


is required to the maxi- 


(b) Sports played indoors may be 
(1) 


sports pluyed within one general area, 


generally divided into two classes: 
i.¢., gymnasiums, where the lighting is 
provided for all sports by one iighting 
system, and (2) sports played in an 
area designed and lighted expressly for 
that sport. 


7.2—Gymnasiums 


7.2.1—General (a) The modern 
school gymnasium is a multi-purpose, 
as well as a multi-sport area, which 
ean serve a variety of needs of the stu- 
dent body during the daytime, and in 
instances, of the community at 
In its ath- 


uses, is 


many 


addition to varied 


the 


night 
letic 
often 


school gymnasium 


used for such activities as- 


as 


semblies, dances, concerts, lectures and 


& te 


' 
— 
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7.2.2—Basket Highlighting—lIf it is 
considered desirable to provide in- 
creased illumination in the area imme 
diately adjacent to the baskets of the 
basketball court, care should be taker 
to position those luminaires in such a 
manner as to avoid blinding reflections 
of the luminaires on the backboard. 
This problem is particularly serious 
where glass backboards are employed 


(see Fig. 19). 


7.2.3— W indows—W indows in a gym 
nasium may be unsatisfactory in the 


Figure 18. The desired illumination figure 19. Caution should be exercised distribution and amount of illumina- 


levels for the variety of functions in a jn positioning luminaires relative to "0°" 
gymnasium can be obtained by plac- critical surfaces, such as glass basket- proper controls are not applied. In 


they provide and undesirable if 


ing portions of a general lighting sys- all backboards, to avoid blinding di- many instances windows ean become a 
tem on individual circuits. rect and reflected glare. blinding glare source, for example, 
vhen they are located behind the bas 
kets of a basketball court. They can 


create a very real hazard to players 


community meetings \ typical hght or temporary auxiliary lighting equip 


ing installation for this multi-purpos: ment, such as floodlights or reflector engaged in activities in the gymna 


rea is shown in Fig. 17. A choice of zed lamps, and colored filters sium (Fig. 20). The extent to which 


} windows should be used will depend 


rhtin levels mavy be desirable ecnuUs . 
rant (b) For many high school installa . 
of the wide divergence in scei upon whether satisfactory environ 
tions, however, particularly where “ia . : 
that ean be encountered h ris ty mental conditions are attained and 
economy 8 a prime consideration, a . 
tions t general illumination ; upon the relative costs (building con- 
. singie eireuit, general lighting system 
most often achieved through circuiting : struction, equipment, controls and 
31 o » eCom : “4 ; ; 
by placing portions of the total light ipplying the recommended illumina maintenance) of providing the ree 
tion level of 30 footeandles will answer 


ing system on separate circuits which ommended illumination levels from 


{ 


ean then be operated independently or “® "eduirements of the majority Of  gither daylighting or electric lighting, 


in combination with other cireuits to etivities encountered or a combination of both. 


gain the illumination level desired (ec) To prevent breakage, it may be 
(see Fig. 18). For special activities, necessary to cover luminaires with a 7.2.4—J nterior Finishes—(a) Light 
such as dances, where the creation of protective cover or wire grid. This will finished ceilings, walls and floors not 
mood or an atmosphere is pr reduce their efficiency and should be only enhance the appearance of a 
lighting objective and qui compensated for in the initial system gymnasium, but increase the utiliza 
unination values th design by multiplying the luminaire’s tion of light and improve visibility 
factory re t ft efficiency by the average transmittance Ceiling reflectances of 80 to 85 per 


through tl of po » cover or grid cent are attainable on smooth surfaces 








Figure 20. Caution: (left) Windows behind glass back- (right) Unshielded windows in a gymnasium are a poten- 
boards in the gymnasium can produce direct glare. tial source of direct and reflected glare. 
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Figure 21. 


with good grades of white non-glossy 
paint. The same paints on acoustical 


materials have somewhat lower re 


flectances because of the porous na 


ture of these surfaces. However, per 
forated type tile permits the mainte 
both 


absorbing 


nance of good reflectances and 
when re 
little 


tendency for the perforations to clog 


sound qualities 


painted, as there is relatively 
with paint. 


(b) Walls of 


other non-abrasive material are widely 


matte-glazed tile or 


used in modern gymnasiums up to 


heights of seven feet 
Above this area, 


blocks, brick, or 


vide a wall reflectance in the desirable 


approximately 
light eolored 


wood paneling pro- 


range ol 50 to 60 per cent. 


(ec) Natural hardwood floors, sealed 


with a non-glossy finish, have reflec- 


tances of 15 to 30 per cent. 


7.3—Specialized Areas—lIn areas 
designated expressly for a particular 


sport, the lighting system can be more 
readily tailored to the specific require 
ments of that sport than is possible in 
the multi-sport area. 

7.3.1—A erial aerial 
sports such as badminton, basketball, 


Sports — With 
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Good lighting design for aerial sports re- 
quires attention to overlapping luminaire beam patterns 


handball, tennis and volley 


ball, the 


during 


squash, 


type of action encountered 


normal participation is such 


that the ceiling may be in the observ- 
er’s field of view during a large por 
tion of the playing period 
when planning general lighting instal 
lations for these sports, every effort 


should be made to select, locate anid 


shield the light sourees to avoid intro 


Therefore, 


for adequate vertical illumination, as on the squash (left) 
and handball courts which are shown above. 


ducing glare in the observer's view. 


For these sports in particular, ade 


quate overlapping of the luminaire 
beam patterns is imperative to ensure 
adequate vertical illumination over the 
entire height of the playing area (se« 


Fig. 21). 


7.3.2—Lou 


billiards, 


Level 


bowling, 


Sports Archery, 


fencing, curling, 


Figure 22. Luminous ceiling in a billiard room. 
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Figure 23. 


Z 


-y ' 
- i \P 


or 


Bowling alley has over 200 footcandles of illumination from com- 


bination of high output fluorescent and incandescent dome units. 


shuffleboard, skating 


wrestling, 


swimming, bo 


ing, and other sports in 
observers in » normal 


look 


sports 


which course 


‘ 


of participation do not upward, 


are called low level General 


lighting may be planned more easily 


, ' 
for these aeria 


sports than for the 


type, since luminaire brightness 1 
) 


and 23 


less critical see Figs 22 


8. Design Factors 


— eneral—(a) 


ee i ong the 


8.1 


various design 


of luminaire type, lamp type, lan 


wiring method, et depend 


balancing of « 
tactors 


(b) The 


incl ide 


over 
hould 
the rst cost, 
energy consun 
placements, and 
maintenance ex] 
‘ 


replacement 


(c) Comp 


} 
quai 


8.2—Lamp V oltage—Man) 


led Practice 


filament lamps at volt above 


ages 
for which they were designed. In 
eral, 


candeseent lan ps at 10 pel 


operation ol reneral service In 


cent over 


rated voltage should prove economical 
when in use 200 hours or less per year, 


ind 5 per cent overvoltage operation 


annual use is from 200 to 500 


W here 


whe nN 


hours annual 


operation ex 


ceeds hours, lamp operation at 
rated voltage Is reconme nded 
tion at 10 


ases light 


Opera 


per cent overvoltage in 


output by 35 per cent, 


consumed by 16 cent and 
life to 
one-quarter of rated life. Uperation at 


light 


power per 


reduces lamp approximately 


> per cent overvoltage increases 


Figure 24. 


output 18 per cent, energy consump 
tion 8 per cent, and reduces lamp life 


to about one-half of rated life. 


8.3—Choice of Equipmenit—(a) 
Floodlights, due to their larger size, 
more elaborate mounting requirements, 
and in some cases cover glasses, are 
more expensive than normal indoor 
type luminaires. The use of floodlights 
is economically justified on any out 
door area where the light must be pro 


The 


comparison can be readily caleulated 


jected a considerable distance. 
by methods outlined in Appendix C. 
(b) Floodlights are available with 
beam spreads of various degrees and 
ean be used economically to concen 
trate light on and near the playing 
area even when they must be mounted 
several hundred feet from the playing 
area. On the other hand, some of the 
playground sports such as horseshoe 


pitching, shuffleboard, ete., may in 
some cases be lighted by indoor type 


units suitably adapted to outdoor use. 


8.4—Choice of Beam Spreads— 
Most open floodlights provide inher 
Enclosed 


floodlights are available in a range of 


ently wide beam spreads. 


beam spreads from wide to narrow. 


The ‘ how ‘ of be am spread de pe nds 
largely on the distance from the flood- 
lights to the area to be lighted ; the 


greater the distance, the narrower the: 
beam spread for high utilization, effi- 
ciency and restriction of glare. See 


Fig. 24. 


are located relatively close to the play- 


Conversely, when floodlights 


ing area, wide beam spreads can be 


used with good economy. 


Selecting proper beam spread for specific applications results in 


better utilization and lower over-all costs. On the 100- by 100-foot area shown, 
eight Type 4 floodlights are required to produce about the same footcandle level 


obtained with six Type 3 floodlights of the same wattage. 


60 feet in both cases. 


for Sports Lightina 


Mounting height is 
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8.5—Open and Enclosed Flood- 
lights—The choice between open and 
enclosed floodlights depends chiefly on 
and in rate of de 


differences in cost 


preciation. Open floodlights cost less, 
but depreciate more rapidly due to col 
lection of dirt, soot, ete., on reflecting 
surfaces and light sources. /f is 
erally 


matntenance 


gen 


accepted practice to allow a 


factor of per cent for 
enclosed floodlights and 65 per cent for 
open floodlights when calculating the 
footcandle level. Although 


these tactors are empirical, they are 


maintained 


based on considerable experience. The 
cleanliness of the surroundings, the 
frequeney of cleaning of the units and 
replacement of lamps will affect the 
factor to a 


naintenance considerable 


extent 


( lutdoor flood 


8.6—W iring—(a) 
lighting installations can be made with 


either overhead or underground dis 


tribution. From the standpoint of ap 


pearance and minimum interference, 


the underground system is more de 
sirable where large playing areas are 
involved The underground system 
made using either direct burial 
While 


be less ex 


may be 


conductors or wire in conduit. 
overhead distribution may 
conductors, 
addi 


tional items may be required, ¢.g., ex 


pensive with regard to 


conduit and installation costs, 
tra poles to keep wires away from the 
plaving area and guys on poles where 
feed 
The 


will de- 


there is a change in direction of 
ers or where the feeders dead-end 
choice of installation to use 
pend on local practice and should in- 
clude a consideration of the economics 
and other factors such as appearance, 
safety and reliability. 

(b) Some installations may justify 
a separate transformer on each pole 
or tower with 


primary wiring to each 


location. In smaller installations, it 
may be more economical to reduce the 
number of transformers by serving 
several locations from a single trans- 
former through secondary wiring. This 
decision will also depend upon the 
rules and practices of the local utility 
company. 

(c) The utility should, of course, 
be consulted as to the type of service 
available, whether primary or second- 
ary, single-phase or three-phase, wye 
The various 


services should also be considered be- 


or delta. rates for the 
fore a decision is made as to the pre- 
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Whether to 
one or more lighting units on each cir- 


ferred installation. wire 


cuit is determined by local practice 
and economic considerations as limited 


by local and national code rules. 
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APPENDIX A—Floodlight Aiming. 


A-1—-General—(a) In any sports light 
ing project, proper aiming of the lumi 
naires upon installation is vitally impor 
secure 


that the user may 
that the 


tant in order 
the full benefits of the quality 
built into his 


manufacturer has equip 


ment, and that the engineer has provided 


Each 
directed to its 


in his layout, luminaire must be 


earefully appropriat: 
point on the playing field if the lighting 
system is to provide both the horizontal 
freedom 


ind vertical uniformity, and 


from objectionable glare for which the 


installation was designed. To facilitate 


the actual aiming process, an aiming or 
‘spotting’’ diagram prepared in advance 


is generally employed (see Fig. A-1 


(b) Calculation methods make it pos 
sible to predetermine accurately the foot 
eandle distribution provided by any given 
However, because such 


iiming pattern 


ealeulations are long and tedious, it is 
general practice to base spotting or aim 
ing diagrams for certain sports, such as 
football which employs a symmetric field 
or for minor sports where relatively few 
scale plots 


floodlights are involved, on 


of the floodlight beam spread and the 


aren to be lighted, previous calculations, 
und practical experience with similar in 


stallations 


is follows: 


similar to 


(ec) The procedure is From 


end elevation view, that 


wn for a football field in Fig. A-1(b 


vertical aiming of the floodlight 


im axes ean be determined to obtain 


ipproximately uniform horizontal illu 


; 


1cross) th field together witl 


‘*enill,’’ ‘*direet filament,’’ or 


ibove to 


light in the space 

i height 

roximately 50 fe wove the fleld 
onnection 

the amount of lig! from the 

portion of ‘ oodlight beams 


A limited 


close to the noted 


playing field will t 


t the upper parte of the beams 


of the two 


fall in the 


floodlights indicated 


sets of 


opposite stands. However, 


since these are the wide beam type, the 


candlepower in the upper portions of the 


beam more than 16 degrees from beam 


center) will be low, and the spill bright- 


ness from them will be well within com 


fortable limits when evaluated with re 


30 FT GRID 


POLES AG@B-35 FEET 

POLES 40 FEET 

TANCE 200 FEET 
F BEAM AT POINT 

ATED BY ARROW 


4 


hel LLLLLL LA 


ae eA 


, 


= 


; 


Y 


4 


Figure A-l. 


gram for a 40-unit football field. 
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Floodlight spotting diagrams. 
32-unit softball field for use with a floodlight sight. 


speet to the relatively high brightness ot 
the field itself. 

(e) For installations differing appre 
recommenda 
large number of 
floodlights, it is desirable to obtain an 


ciably from the standard 


tions or involving a 
aiming diagram prepared by the manu- 
facturer of the lighting equipment. 


= — 
25t iOR \ (27SR 
575/\575 575/\575 


POLES 58610 


30R@ FIGURE IN TOP OF CIRCLE DENOTES 

5 HORIZONTAL DEGREE SETTING, RIGHT 

' R LEFT. WITH THE OBSERVER BACK 
F FLOODLIGHTS FACING IN DIRECTION 
- BEAM 
FIGURE IN BOT TOM OF CIRCLE DENOTES 
VERTICAL DEGREE SETTING ABOVE 
NADIR, 


(a) Manual aiming diagram for a 
(b) Angular aiming dia- 
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4\-2—Field Methods of Adjusting 
Floodlights—(a) There are several ways 
to put spotting or aiming information to 
use in making an installation. First, and 
most accurate, is manual aiming of the 
floodlight beam centers at predetermined 
spots on the playing area. This may be 
accomplished by using built-in beam 
sights, or by placing accessory beam 
sights against the floodlights parallel to 


Pa 
their optical axes. Then by gridding both - a 
playing area kes 


the aiming diagram and th 
into sections, perhaps 30 feet square, 

markers ean be placed at the aiming oo YS lee | le— 2OFT 
points on the field designated on the 
drawing, and the sights aimed at those Figure A-2. An error of only a few degrees in angular aiming may move the 
beam center 20 feet more or less on the playing field. 











points. 
(b) A second aiming method for di 


recting the floodlights is to caleulate or 
determine graphically from the aiming (ec) A third aiming method which may od that may be, used with the narrow 
diagram, the vertical and horizontal an be used successfully with practice is to beam (specular reflector) floodlight is 
gular settings of each floodlight. Most stand an observer on the field short of to light the lamp and, with smoked 
floodlights are equipped with degree the aiming point (so the line from the glasses on (preferably with binoculars}, 
then be set to those floodlight to the aiming point passes ap 


proximately through the observer’s eyes uniformly bright and 


seales which may estimate when the entire reflector appears 
angles. The accuracy of this system may 
be less than that of the one described and observe the floodlight, preferably brightness. 

above unless the poles are set accurately through binoculars. As the floodlight is (d) The latter methods are inherently 
moved by an assistant, the observer then less accurate than the first method but 


at a maximum 


and the crossarms carefully leveled and 


aligned. A difference of only a few de estimates the 


position in which the lamp ean be satisfactory when relatively large 
or concentric reflector rings numbers of medium or wide beam flood- 


grees may move the beam center 20 fect filament 


more or less, depending upon the mount appear exactly centered in the floodlight lights are directed into the same general 


ing height. See Fig. A-2 aperture An alternate observation met) area. 


APPENDIX B—Maintenance. 


PER CENT OF IN 


B-1—The Importance of Proper Main- 
BEAM LUMENS 


tenance—Loss of illumination will result 
from the use of depreciated lamps and 
from accumulated dust and dirt on the 


reflecting or transmitting surface of anys 


a - uw oa 
o o ° oO 


luminaire whether installed outdoors or 

indoors. If the installation is indoors the 

resultant maintained illumination value FLOOD*! 
is also affected by the condition of the 

ceiling, walls and general surrounds, De 

preciation of 25 to 50 per cent may be CLEANED PLUS NEW LAMP] FLOOD*! 
expected depending upon the efficiency of 

the maintenance program (see Fig. B-1). NEW FLOODLIGHT NEW FLOODLIGHT 


B-2—Maintenance Factors for Outdoor 
Design Celeulatione—In the design of ORIGINAL, CONDITION FLOOD*2 
a lighting installation calculated to pro- 
vide specific illumination values using a 


given quantity of luminaires, it is neces- 


CLEANED FLOOD*2 


sary to assume specific maintenance fac- 
tors as well as minimum efficiencies. For CLEANED PLUS NEW LAMP | FLOOD*2 

the basis of lighting design, it is ree- 

ommended that the NEMA Standards be NEW FLOODLIGHT NEW FLOODLIGHT 
applied to luminaire designation to per- 

mit the use of standard maintenance fac- 


tors of 75 per cent of initial value for Figure B-1. Necessity for adequate cleaning and relamping program is vividly 


illustrated by these test results of two floodlights removed from a major league 
baseball stadium after two seasons of operations. 


enclosed luminaires and 65 per cent for 


open luminaires. 
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B-3—Maintenance Factors for Indoor 
Design Calculations—F or interior light 
ing calculations the maintenance factor 
used will depend upon the design of the 
specific luminaire chosen. For suggested 


typical lumi 


IES Light 


maintenance factors for 
naires refer to Fig 9-3 of the 
ing Handbook Third Edition 
B-4—Frequency of Cleaning — (a) 
matter 


the lo 


Since accumulation of foreign 


uminaire depends upon 


upon 
eal atmospheric conditions, it follows that 
the frequency of cleaning the equipment 
must be determined on the basis of the 
existing atmospheric conditions and the 
of lighting system employed. It is 
that floodlight 


type 


type 
recommende: luminaires 


or industrial luminaires used out 


of-doors be thoroughly cleaned as fol 
lows 

(1) At the beginning of each s 

(2) Whenever 


(3) In extremely smoky areas at 


a lamp is replaced 
least 


once and preferably two or three times 
during the season. 


(b) For interior 


suitable cleaning schedule should be es 


systems a 


lighting 


a periodic check of the il 
When the 


illumination has decreased to 75 per cent 


tablished by 
lumination with a light meter 


of its initial value, the equipment should 


be washed. A thorough washing of in 


terior lighting equipment at least twice a 


year is justified in most locations. In 


APPENDIX C—C 


C-1—IJ ntroduction—(a) The method of 


ealeulating the footeandle level which 


ean be expected from any given number 


and arrangement of floodlights or of cal 
floodlights re 


culating the number of 


to produce a level is more 


than th 


quired given 


complicated interior lighting 


ealeulation. This is true because there 


are many variable factors such as the dis 


tance from the playing area to the flood 


lights, the mounting height, and the air 
ing of t) floodlights. 
(b) some 


have been 


mie thods 


approximate 


calculation developed and 


available from the manufacturers of 


lighting equipment The most accurat 


method of caleulating the footcandles 
installation is 
NEMA and 
rhis method 


distribution 


produ ed by a floodlight 


one which was developed by 


which is reproduced below 


involves the use of light 


eurves of the isocandela type on which 


th urea to be lighted is plotted around 


beam axis 


(ec) For ealeul 


ation purposes, depend 


ing upon the accuracy required, one 


more representative floodlight 


terns should be chosen for eacl 


cation where varying utilizations may 


result 


dirtier areas, three or four cleanings per 
year are needed to achieve the lowest cost 


operation in terms of footeandle-hours 
per dollar. 


(ce) The 


surrounds such as 


frequency of cleaning the 


walls and ceilings is 


determined to a large extent by the 


amount and character of dirt contained 
in the 


and adequate cleaning are recommended 


atmosphere. Regular inspection 


to maintain the relative efficiency and 
brightness ratios between luminaires and 


surrounds. 


B-S—Lamp Replacement — (a) Re 
badly 


blackened or considerably depreciated in 


placement of lamps which are 


lumen output is important in maintain 


ing the illumination level for which an 
installation is designed. 

(b) To minimize lamp labor replace 
ment costs and outages during the play 
ing season, a group replacement plan is 
recommended. Group replacement of all 
lamps in an installation ean be combined 
luminaire in 


effectively with the annual 


spection and cleaning. Because each of 
the three light sources, incandescent, flu 
different 


respective life, 


orescent, and mercury, has a 


rate of failure over its 

the time to group replace is different in 

each case and is suggested as follows: 
Group Replacement Point 


Incandescent 85 per cent rated life 


at operating voltage; 


(d) The method of computation con 
sists of plotting the area to be lighted on 
the photometric curve and then adding 
contained in 


up the number of lumens 


side the area. The number of lumens di 
vided by the area in square feet gives 
the average illumination from the unit in 


footeandles. 


Figure C-1l. 
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Group Replacement Point 
Fluorescent 80 per cent rated life; 


Mercury — 100 per cent rated life. 


The lamps removed should be visually 
inspected and the better ones saved for 
prior to the 
next There 
course, many variables, depending on the 
type of installation in group replacement, 
and any particular installation should be 
gone over thoroughly with lighting engi- 
neers to determine the replacement sys 


replacement at burnouts 


group replacement. are, of 


tem that will best suit the needs of that 


installation from both a light and eco- 


nomic standpoint. 


B-6—Cleaning Agents—Neutral soap or 
neutral dissolved 
in water, or mild cleaning agents will 
generally clean lighting equipment satis- 
Special cleaners are available 


detergents completely 


factorily. 


for extremely dirty equipment. 


B-7—Physical Inspection—Every time 


a luminaire is cleaned or relamped, it 
should also be inspected for mechanical 
defects. Prompt correction of any defects 
life of the 


frequency of 


will serve to prolong the 


equipment and minimize 
cleaning. Service men should be instruct- 
ed to exercise reasonable care in handling 
lighting equipment, especially in not fore 
ing shut the cover-glass doors or globes 


when incorrectly aligned. 


aleulation Method for Average Horizontal Footcandles. 


C-2—Sample Computation — (a) An 
example of a typical area to be lighted is 
given in Fig. C-1. The 
obtain the outline of the area in terms 


problem is to 

of lateral and vertical degrees and trans 

fer it to the isoecandela curve (Fig. C-1 
(b) To 


floodlight is assumed to be projecting the 


simplify the problem, the 


Typical floodlighted football field used in sample calculation of 
average horizontal footcandles. 
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light straight across the area, i.¢., a ver r ~ 
2 T 

tical plane through its center axis is per or O1S SSUTION CURVE NO 

Se . eo FK Me ¢ TYPE FILAMENT TYPE C1A TOTAL LUMENS i94430 

pendic ular to the line FAM in Fig. rl REFLECTOR FILAMENT HEIGHT: 1@na TOTAL EFF 

The two sides of the area NL and FM LENS FILAMENT WIDTH: _4Z*5 BEAM LUMENS 

WATTS:__ 2000 LAMP LUMENS: #5000 BEAM EFF 

VOLTS us L.C.L 4.s* BEAM SPREAD 

straight lines parallel to the horizontal AMPS VERT 108° HOR:10 

beam axis. It is, therefore, necessary to TESTED BY REPORT NO DATE___APPROVED BY:____| 

calculate only the vertical angles A from ISOCANDLE CURVE LUMEN DISTRIBUTION 

AVERAGE OF RIGHT & LEFT SIDES|AVERAGE OF RIGHT & LEFT SIDES 
iteg cp | lO%bjor Nan. 10 FIELD TO LEFT OF UNIT 

> i Readies] FIELD TO RIGHT OF UNIT 
50} S090 cAI } } | ; + + n } 


will appear on the isoeandela curve as 


the pole to the near and far sides of the 
area in order to draw them on the dia TOTAL 


gram. The extremities of these lines, or 


points F, M, L and N, must be found by 55 |40/! 20 7 122 


+ + 


obtaining the true lateral angle B in the 
plane passing through the floodlight and 158 47 |!09 | 59 
the side of the field in which the point is 


located. The contour of the side FN or 


10 483 
— 
241 | 242 215 | 1225 4q |*s "7 | 882 
WL is found by assuming a number of 308 204 262/217 94. 21 lhiae 
points on the line and finding the cor } + : 4 i , , + 4 * 4 . 
responding lateral and vertical angles 412 | 337 287|250 i46 ‘28 1460 
The vertical angles (4) are found from ; ; ; + t + + ; ht 7 
440| 340 287 247 142) 29\\i4e5 


+ + + > + 


the nomogram, Fig. C-3. The lateral an 
gles (B) are found from Fig. C-4. The 





exact procedure is as follows: 539/218 | 280/218 |1/7 | 26/1278 


(1) Refer to Fig. C-3. Lay a straight 282 |245 220 165/97 /| 12 |1o4 

edge across the chart connecting the dis | i | , , want - = + f = Sn 

tance X (200 feet) with the mounting 200 | 186 169 (ZT 41 1 | 730 

height H (60 feet). On the center line , t T . T T T T — 

A read the vertical angle A from the pole 135 |1Z1 | 100 44) 4 414 
‘> + > > . + 


to the ray of light reaching the far side 


ann 4 


60/45 20 4 
of the field (73.5 degrees). In the same ; 


EEE eee 





— ee 7 wou ane a eatigros TOTAL | 2636/2295 |1q69 | 1485) T/0 | 1530/9225) 
the vertical angle (A’) to the near side + -- + ++ a ; + + + + t " 


LEFT DEGREES RIGHT 
60 50 40 30 20 10 0 10 20 30 40 5O 60 





of the field is found to be 18 degrees. 








®) Refer to Fig. C-2. The location of 
the area on the chart depends on the an Figure C-2. Floodlight distribution data sheet. 
gle at which the floodlight is tilted. The 
total vertical angle intereepted by the 











field is angle G, or angle A to the far 
side minus angle A’ to the near side. This 
equals 73.5 — 18 or 55.5 degrees. For 
convenience, assume that the center axis 
of the floodlight is tilted to the point 
where it biseets this angle. Then the far 
side of the field is 55.5 degrees divided 
by 2 or 27.75 degrees above the axis, and 
the near side an equal number of degrees 
below. On the isocandela curve (Fig. 


U-2 draw horizontal lines 27.75 degrees 


IN FEET 


ibove and below the 0-degree axis 

To determine point N, refer to 
Fig. C-4. Lay a straight edge across the 
chart from the mounting height H 60 
feet to the vertical angle A 73.5 de 


grees and read on line } 210 feet 


VERTICAL ANGLE IN DEGREES 


MOUNTING HEIGHT 


Now connect 210 feet on line Y with D 





225 feet on line D, and read on line 


A 
tL 





B the lateral angle (47.5 degrees Plot 


this point on the top horizontal line. I 


the same way, find point F by using A’ 
18 degrees and D 225 feet. Points 
L and M are found using the same ver 





tical angles as for N and F, respectively, 
and py equals 135 feet. 
4) The four corners of the area are 


now located, but the ends of the area 





will not appear as straight lines, so it is 
L } 


necessary to plot sufficient points to de- 
termine the curvature. The first points to Figure C-3. Nomogram for determining vertical angle (angle A in Fig. C-1) in 
be determined are those on the 0-degre« terms of longitudinal distance X and mounting height H. 
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IN FEET 
LATERAL ANGLE IN DEGREES 


H-MOUNTING HEIGHT 





Y- DISTANCE IN FEET FROM TOP OF POLE PARALLEL WITH AXIS OF FLOODLIGHT 








D- LATERAL DISTANCE 


A- VERTICAL ANGLE IN DEGREES 














Figure C-4. Nomogram for determining lateral angle B in terms 
of vertical angle A, mounting height H and distances Y and D. 


he vertical angle to use on lable C-l—Summation of Lumens on Field. 


4 is A minus 2 
From this and D 


it the left is found 


Vertical Zones 


ind from D’ 


ingles 
is, or A 
Witl 


yy the sides 

portion of 

boundary. 

riven in 
Tabk 
(d) 
noted 
been n 
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Lateral Zones 


Field to Right of Unit 


167 


287 
287 
280 
171 


7é 
76 


217 
250 
247 
218 
143 


Field to Left of Unit 


167 
2t — 
287 
287 
280 
171 
2908 


a4 
217 
250 
247 
218 
143 


2320 


13,688 Tota )Lumens 
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result applies to any unit on poles 2, 6 


is then necessary to make a 


for pole 4, 
will 


and 7. It 


similar calculation for in 


stance, which result also apply to 


any unit on poles 1, 5 and 8. 
(e) It that 


utilization 


may happen a better 


factor and increased lumens 
ean be obtained by tilting the floodlight 
This 


studying 


the 


different vertical angle 
be 


summation of lumens in 


at a 
readily determined by 
the lateral zones, 
given at the side of the isocandela curve 
Tilting the beam up or down merely in 
volves shifting the entire diagram of the 
field up or down the required number of 


degrees on the curve. 


C-3—Irregular Areas—In the case of 
irregular areas the sides of the field, such 
as FM and NL, may not be straight lines 
that 
to determine both 


case it 
the 
several 


or may not be parallel. In 
be 


vertical 


will necessary 


and lateral angles for 


points on each line. 


C-4—Special Cases—(a) In computing 
values for a closed projector installation 


where the projectors can be so located 


the 


level 


fall 


initial 


all of the beams will on 


involved, 


that 


area the average 
ean be computed by dividing the sum of 
all of the floodlights by 
the 


the areas involved, 


beam lumens of 


total entire 


eases where 


area In 


beam will not fall on 
the 


Section C-2 


(b) 


where 


method of computation described i: 


should be used 


For a baseball field installation 


the 
the 


average level for the infield is 
should be 


Section C-2 or 


given, computations made 
by the 
by the 


a sufficient number of stations within the 


given in 


method, 


method 


point-by-point selecting 


area to give a true average. If values 


are required at specified points, the point 
method of should 


by-point computation 


be used. 
Level at Various 
details 


C-5—Illumination 


Points—If further on illumina 


level at are desired, 
the 
used in 
the 


process and its well-known princit 


various points 
that 


method be 


tion 


it is recommended so-called 


point-by-point com 
le ngthy 


} 
i 


puting values. In view of 


e, it 18 


not included in this discussion. 


APPENDIX D— Power Supply and 
Distribution for Floodlighting 
Installations. 


The electric the 


lighting 


utility serving sports 


project should be consulted as 


to the and rates for service avail 


able, as 


typ 
this 


for 


well as rules for use of 


service before plans are developed 


the wiring. 


In many communities the installation 
of wiring is governed by local ordinances 
National Electric Code. In 


other communities provisions of the Code 


based on the 


might well be followed because the merits 


of the Code are indicated by its wide 


spread acceptance. 
plans will pre 


pared by the after 


consultation with the electric utility, giv 


Wiring normally be 


electrical engineer, 
ing due consideration to the various fac 


tors involved such as service voltage, 


and voltage rating of 
factors should be given 


line voltage drop, 
These 
consideration in 
effective 


the lamps. 
order to secure the most 
complete installation 


use of the 





APPENDIX E—Guide to Number of Floodlights for Outdoor Sports Calculated on the Basis of NEMA Mini- 
mum Efficiencies Required to Produce Recommended Maintained Footcandle Levels as Listed in Table I. 


Tournament 


ARCHERY 


Recreational 


Tournament 


BADMINTON 


Recreational 


Class I (base line 60 feet or less )* 
BASEBALL 
Junior League 
Class II (base line over 60 feet 
_and up to 75 feet)" 


4 


All notes will be found at end of Appendix E, page 
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Number of Flood- 

lights Per Location 

and Number( ) 
of Locations 


A Floods Type 


Floodlights 


Footcandles 
Maintained 
in Service 
Class Lamp Size Horizontal" 
1000 G40" 
1000 PS-52" 
300 PS-35> 
1000 G-40> 
500 PS—40> 

300 PS 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS 

750 PS-52 
1000 PS-52° 


Infield Outfield 


1500 PS-52 
40% 30 


1500 PS-52 
1590 PS-52 


1500 PS-52 


Current Recommended Practice for Sports Lighting 





Appendix E (Continued) 


Number of Flood- 

lights Per Location 

and Number( ) 
of Locations Floodlights Footcandles 
Lay- Total Maintained 
out Number in Service 
No a Floods Type Class Lamp Size Horizontal’ 


1500 PS-52 


1500 PS-52 


PS-52 
1000 PS-52 
1000 PS 
1500 PS 
1000 PS-5 
1000 PS 
1000 PS 52 
1500 PS 
1000 PS-52 
1000 PS 
1000 PS -52 
1500 PS-52 


1500 PS-52 Football 15" 


COMBINATION Kaseba ‘ I 
2 (2 1500 PS-52 Infield Outfield 
20 15" 


Footbal! 15> 


COMBINATION , Pp 1500 PS 
7 Infield Outfield 


20" 15" 
‘ Football 15! 
COMBINATION 1500 PS 
Infield Outfield 
Industrial Softt 15 20" 15" 
» found at end of Appendix E, page 86 
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Appendix E (Continued) 


Sport 


Tournament 
CROQUET 
Recreational 
Distance 
to Poles 
Feet 
over 140 
100-140 
100 
75 


FOOTBALL 


Regulation 10-50 


FOOTBALI 
Rugby 


FOOTBALI 


Six-Man 


Jr. High School or 


Recreational 


GOLF 


Driving Range 


HANDBALL 


Two-Court 


Recreational 21 


| Number of Flood- 
| lights Per Location 
| and Number( ) 


of Locations Floodlights 


Floods Type Class 


5 GP 


All notes will be found at end of Appendix E, page 
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Footcandles 
Maintained 
in Service 


Lamp Size Horizontal® 


1000 PS-52" 
10" 
1500 PS 


500 PS 


750 PS-52 


1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1500 PS 
1500 PS-52 
PS 


PS 


1500 

1500 PS 
1500 PS-52 
1500 PS-52 
1500 PS-52 
1000 G 
1500 PS 
1500 PS 
1000 PS-52 
1500 PS. 52 
1000 PS-52 


1500 PS-52> 
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Appendix E (Continued) 


Number of Flood- 
lights Per Location 
and Number ( ) 
of Locations Floodlights Footcandles 
Total Maintained 
Number in Service 
A Floods Type Class Lamp Size Horizontal" 


HOCKEY, FIELD 5 if ' ; 1500 PS-52 

180 Fee 300 

wet _ iat » iO 5 yi y ; iP 1500 PS-82 
1500 PS-52 
1500 PS-52* 
1500 PS-52* 
1500 PS-52* 
1500 PS-52 
1500 PS 
1500 PS- 
1500 PS 
1500 PS-52 
1500 PS-52 
1000 PS-52 
1500 PS 
1000 PS 
750 PS-82 
1000 PS-5 
750 PS 


1000 PS 


500 to 1500" 
750 PS-52 
1000 PS-52' 
7530 PS 52" 
1000 PS-52" 
1500 PS-52* 
1500 PS-52* 


1500 PS-52* 


1500 PS-52* 
500 PS 


1500 PS-52 
1500 PS-52 


1500 PS—! 
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Appendix E (Continued) 


Nunber of Flood- 
lights Per Location 
and Number ( ) 
of Locations Floodlights Footcandles 
Tota! Maintained 
Number in Service 
Sport .' A Floods Type Class Lamp Size Horizontal" 


} 


P 1500 PS-5 


RIFLE RANGE 50 Yards 5 10-3 5%) 50%-! 


Tournament 
4 to 6 Courts 


Tournament 
1 to 3 Courts 


SHUFFLEBOARD Recreational 
4 to 6 Courts 


Recreational! 
I to 3 Courts 
Tournament (overhead 


Recreational (overhead 


Professional 


and College 


Infield Outfield 


50> 30! 


SOFTBALI 


Recreationa ‘ ) 1500 PS-52* 
6-Pole 


All notes will be found at end of Appendix E, page 86 
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Appendix E (Continued) 


Number of Flood- 

lights Per Location 
and Number ( ) 

of Locations Floodlights 
Total 

Number 

Cc Floods 


Outfield 4 I 5 
Distance 


Feet 


Class 


GP 


Type Lamp Size 


1500 PS-52* 


SOFTBALi strial League 1500 PS-52* 


1500 PS-52* 


35 lamy 


smens per sq. ft 
500 to 1500" 
50 lamy 


imens per sq. ft 


SWIMMING 
POO! 60 


amp lumens per sq 


surface 


100 


1500 PS-52” 


1000 PS-52" 


1500 PS—5§2" 


1500 PS-52" 


1500 PS-52" 


1500 PS-§2" 
1000 PS-52! 
1500 PS-52* 
1500 PS-52" 
1000 PS-§2" 


14-15 Amp 


Fluorescent 


1500 PS-52* 


1500 PS-52" 


1500 PS-52" 


1500 PS-52> 


1500 PS-52> 


Firing point, 10 footeandles; range 
andles 
distribution 


105 feet 


luminaires spread 
footeandies on target at 
footcandles at firing point 
League baseball in« 
ete 


‘Direct 
Thirty 
Ten 
“lass I Junior udes Little 
League, Kho 
Class II J 
et 
footcand 
| footean 


iry League 


mnior League baseball includes Pony 


League 
*Thirty 


Vertica 


es on target at 60 feet 


lles 
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5 footcandles; 


League 


Footcandles 
Maintained 
in Service 
Horizontal> 


10" 


targets, 50 foot 


Little Boys 


League, Bigger 
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Recommended Layouts for Outdoor Sports 


1. Archery—Outdoor Range IES Current | 
Recommended Floodlights 
Practice 
Footcandles 
Maintained Aiming 
in Service Point Type Class 





POSITION 


r 
8 |. __—- coos — SHOOTING 
F 


Y = A 


x 
Z a t and I= 
es “TARGETS —- 30 FT 
Zz x 





2. Badminton—Outdoor Courts 


| 


10-ISFT Floodlights 


i IES Current Recommended Mounting 
ec 1 ei |e Practice—Footcandles Height 


Maintained in Service Type as Feet 





3. Baseball—Class | Junior League (Baselines 60 feet or less) 


This layout is based on the following total playing area including a strip 20 feet wide 
outside each foul line. Infield Area—i0,000 square feet. Outfield Area—25,100 
square feet (approximately). Dimensions: W — 20 feet to 30 feet: X — 30 feet to 
50 feet; Y 5 feet to 15 feet; Z 90 feet to 110 feet. 





IES Current Minimum 

Recommended Mounting 

Practice Height to 
Footcandles Floodlights Bottom 

Maintained Floodlight 

Class of Baseball in Crossarm 
Service (Feet) 











A&B 
Infield | Outfield Class Poles | C Poles 
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4. Baseball—Class II Junior League 
(Baselines longer than 60 feet and up to 75 feet) 


This layout is based on the following total playing area including a strip 25 feet wide 
outside each foul line: Infield Area—i5,625 square feet. Outfield Area—46,600 
square feet. Dimensions: W 25 feet to 45 feet; X 35 feet to 65 feet: Y 10 
feet to 25 feet; Z 110 feet to 145 feet. 


IES Current Minimum 
Recommended Mounting 
Practice Height to 
Footcandles Floodlights Bottom 
Maintained Floodlight 
Class of Baseball in Crossarm 
Se rrice Feet 


Out field T wpe 


5. Baseball—Regulation 


IES Current 
eco? led 
Recommender Vinimum 


Practice 

. - Mounting 

Footcandles fF oodlights ! , , 
Height to 


Class of Baseball V aintained > 
Bottom 


Re gulation in Service . 
(Crossarm 


Feet 


+ @A, * 9OFT 


These layouts are based on the following total 
playing area including a strip 30 feet wide out- 
side each foul line—1i32,500 square feet. In- 
field Area (shaded)—22,500 square feet. Out- 
field Area—ii0,000 square feet. Dimensions: 
Ww 30 feet to 60 feet; X 40 feet to 80 
feet; Y 20 feet to 30 feet; Z 130 feet to 
180 feet. 


6. Basketball—-Outdoor Courts 


Floodlights Minimum 
IES Current Recommended Mounting 
Practice— F ootcandle Height 


Vaintained in Service T ype Class Feet 
42-50 FT 





(74- 94FT) 
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7. Bathing Beaches Pissiiehis 
IES Current Recommended 


LIMIT OF SWIMMING AREA Practice—F ootcandles} 


Maintained in Service Aiming 
Point T ype Class 


$ (vertical) in surf at 150 feet 


1 on beach 


Mounting Height: 60 feet above beact 


8. Bowling Greens 9. Boxing—Outdoor Rings 


8 A 
s a ™ 
ie 





Py] 


I26FT * I26FT 


26 FT 


- 


t 

| 

= a 
»|* 


yi 4 
. SA 


eo. aY 


Mini- IES Current 
Recommended 


Floodlights Moun 
ing 

He ight 
Feet 


IES Current 
Recommended Floodlights mum 
Practice Mount- Practice 
Class Footcandles ing Footcandles 
Maintained Height Maintained 
in Service T ype Class Feet in Service T ype 


Class 


Championship 


Professional 


Amateur 


10. Casting—Bait 11. Casting—Wet Fly 


le 20FT oe ~ 65FT 


be-20 FT >=—___— 1OOFT 








TARGETS 





at 























PIER OR APPROXIMATE AREA CLEAR OF 
, : ‘ APPROXIMATE AREA: AR OF 
DOCK OBSTRUCTIONS, WHICH IS TO BE ry ORSTRUCTIONS ee TOee 
LIGHTED LIGHTED 


IES Current Floodlights IES Current Floodlights 
Recommended Recommended 
Practice Mounting Practice Mounting 
Footcandles Lette d on Height Footcandles Letter Height 
Maintained Desig- T'ype (Feet Maintained Desig- Type Class (Feet 
in Service nation in Service nation 


General on pier or i General on pier or 
lock 10 yf dock —10 


On vertical surface 


On vertical surface 
at 50 feet —5 


at 80 feet —5 
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12. Casting—Dry Fly 


IES Current Floodlights 
Recommended 
Practice Mounting 
Footcandles Letter Height 
Maintained Desig- T ype Feet 
in Service nation 


General on pier or 
dock 10 


On vertical surface 
at 50 feet—5 


- 20 FT ++. 60 FT —————+ 


aa 


A 





ads 


\ ~~ 
\ TARGETS °o 
x 


° 
awe ee eee 


eal Y 
_ 


_ae 


ax 


a 














PIEROR APPROXIMATE AREA,CLEAR OF 
DOCK OBSTRUCTIONS, WHICH IS TOBE 
LIGHTED 


13. Combination Baseball and Football 


IES Current 
Recommended 
Practice Floodlights 
Footcandles 
Sport Maintained 
Class in Service 


Infield | Outfield T ype Class 


Baseball (Semi- Profs 
Municipal 


Footbal! 1S 1. 5ort ©) 


The combination layout is not as satisfactory for either sport as 
individual layouts. Re-aiming for each sport will increase the 
effectiveness. 


The layouts are based on the following: Total playing area, in- 


Minimum 
Mounting 
He ight to 
Bottom 
Floodlight 


Crossarm 
Feet 
| 
oe 
8 


4 





—~ 
1 











| 
| 
Lo 
| 
f 
| 
ih 
¥ lk SO FT ~p = Ye 
rt xy oe 
YA NSOF 
A2 * 
. 
+ 180 FT + 


cluding a strip 30 feet outside each foul line—132,500 square feet. 
Infield Area (Daseball)—22,500 square feet. Outfield Area— 
110,000 square feet. Dimensions: X 40 feet to 80 feet: Y = 20 
feet to 30 feet. 


14. Combination Football and Softball 


IES Current Recommended 
Practice Footcandles Floodlights 
Maintaine d in Service 


Infield Out field T ype 


Softbal 
Industrial 


Football 


The combination layout is not as satisfactory for either sport as 
individual layouts. Re-aiming for each sport will increase the effec- 
tiveness 

Use all floodlights on all poles except poles C5 and Cé for softball 
and floodlights on B and C only for football. 


00 FT—>+e— 100 FT —>— 100 FT —o4 
C2e C¥e C4e 


30FT 





VM tintmum 


Mounting ee 
Height \ 
‘\ 
\ . 








to Bottom 
Floodlight 
Crossarm 


Feet 


SFT MIN 

















The layout is based on the following: Total playing area for soft- 
ball including a strip 20 feet outside each foul line—85,700 
square feet. Infield Area (softball) —10,000 square feet. Outfield 
Area—75,700 square feet. Dimensions: X — 25 feet to 50 feet; 
Y = 5 feet to 5 feet. 
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15. Combination 6-Man Football and Softball 


IES Current 

Recommended 
Practice 
Footcandles 
Maintained 
in Service 


Sport 
Class 


Infield | Outfield 


MOOE RN 


17. Football—Regulation 


a 
bd | 





hh hhh hh hhddd de 


esrr 
a 
‘| 
esFrT 
A 
3} 
J 
esrr 
ty 
*| 


esrr’ 











As 
e 





$-30 FT 
-30-ThrT< 
MTSFT OR OVER] 


30-75 FT 
7S FT OR OVER= 


Any of the abo 
mediate 
good practice local 
tating exact pole locations 


ve SIX pole pians or any inter 


considered 


dic 


longitudinal spacings are 


with field conditions 
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Poles 


Floodlights 


Mount- 
ing 
He ight 
Feet 


Loca- 


Type Class tions 


IES Current Recommended 
Practice 
Maintained in Service 


— 70 FT 


CROQUET COURT 


is generally needed that distance 
in determining the 


the stands should 


ciass and 
onsidered 


Distance 


to Farthest Rou of Spectators 


IES Current 
Recommended 
Practice 
Footcandles 
Maintained 
in Service 


For minimum height art 


ighting requirements 


| 
C5e & 
~30FT 


7 


C2. 


_ 


C3e 
100 FT + 


C4. 


100 FT ---—100 FT 





i | 
300 FT tH 


120 FT 


























‘ 
5 FT MIN 
\ MINA 
~ —_ _ 
vw 
‘ 





cl 
20FT » 
-—70 FT-#t 
Bi 
25FT al 
< 
ISFT “a> 
The combination layout is not as satisfactory 
Re- 


aiming for each sport will increase the effec- 


for either sport as individual layouts. 


tiveness. 


Floodlights 
Mounting 
Height 
Feet 


Footcandles 


Type | Class 


CLASSIFICATION 


between the spectators and the play is the 


first consideration 


However, the potential seating capacity of 


Nearest Sideline 
Spe ctator Seating Capacity 
Feet 


Over 30,000 spectators 
10,000—30,000 
5,000-—10,000 

5,000 


Distance- 
Nearest 
Sideline to 
Floodlight 
Poles 
Feet 


Floodlights 
No. of 
Poles 


Type Class 


Over 140 
100-140 


75-100 
50-75 


50 


x0 
30 
30 


30 
5-30 
15-30 
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CLASSIFICATION 


It is generally conceded that distance between the spectators and the play is the first consideration 
in determining the class and lighting requirements. However, the potential seating capacity of 


the stands should also be considered 


18. Football—Rugby 


Distance—Nearest Sideline 


to Farthest Row ef Spectators Spectator Seating Capacity 


I45FT 
A 


As240FrT 
A of’ Oo 
330 FT ® 
A 
asorTy® 
A 
1@ 
I65FT 
HOFT 
82 FT-6 IN 


1t,! ! 
te 


A 
% 


™ Mis-30FT 6-30FT 
ot - —-— 

30-75 FT 

75FT OROVER 


30-75FT 


75FT OR OVER 


19. Football—6-Man 


IES ¢ 


Recommended 
Practice 
Footcandles 
V atntained 


n Ser 














“¥ AIMED AT 


. 
| X AIMED AT 


rrent 


Class 


IES Current 
Recommended 
Practice 
Footcandles 
Maintained 
in Service 


nimum mounting height 


Distance 
Nearest 
Sideline 
to Floodlight 
Poles 


No 
of 


Poles 


ee Feet 


LAYOUT MAY BE USED 
WITH THE TEESINA 
STRAIGHT LINE OR 
AN ARC 


-~ 
Z AIMED AT 





00 YOS 


20-25 y0S 


200 YOS 


(Feet 


over 100 
50-100 
30. 50 


Under 30 


Over 30,000 spectators 
10,000- 30,000 

5,000- 10,000 

5,000 


No fixed seating facilities 


Distance 
Nearest 
Sideline to 
Floodlight 
Poles 
Feet 


over 140 
100-140 


75-100 
50-75 


yO 


chart, page 102 


see 


Floodlights» 


Class 


Type 


IES Current Recommended 
Practice Footcandles 
Maintained in Service 


Minimum mounti 


Recommended Practiee for Sports Lighting 


Floodlighis 


No. of 
Poles 


ILLI 


Class 


Type 


Floodligh ts 


fiming 
Point 


Type Class 
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21. Handball—Outdoor Courts 





~" iy 


~~ 


Ss *) <> 
i Zz T | 
16 FT) | 


aa 
| 


| 


aa s 











| 
= 20Ft) 
fort 
df il 
a 


RECREATION LAYOUT 


22. Hockey—Field 


- 1\8OFT 


a 


in determinin 


should also be 


ee 
PP 





7TSFT 
a 








100 FT "il 
a AA 
Yqtlaa Any of the 64 
a  20TOSOFT held conditions 
30 TOTS FT - For min 
75 TOIOOFT 











23. Hockey—Outdoor 
Ice Rinks 


i 25kT = SO F TSO FT SOF T-125FTH* 


200 FT 


24. Horseshoe Courts 


; “SEED 
des (PES og 


be OF T-oheQFT-o | 
' ' 


| | 
, CCAD Gy 
v | 
~6FT= For 1-3 courts no 


Poles: 4 for 4-6 co 
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It is generally concede 


g the 


ole 
liet 


tir 


B’ poles 
rt layout 


Current Recommended Practice for : 


class and 


considered 


lanes 


are re 


IES Current 

Recommended 
Practice 
Footcandles 
V aintained 
in Service 


CLASSIFICATION 


d ti distance between t 


© spectator 


~juirements. However, the 


i 


IES Current Distance 

Recommended \ 
Practice 
Footcandles 
Vaintained 
mm Serv 


eareat 
Sideline 
to F loodlight 
Pole 
ce F eet 


r any intermediat 


ating the exact loc 


height se 


Floodlights 
IES Current Recommended 


Practice Footcandles 
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IES Current 
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Practice 
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“quired 


2 for 1-3 court lavout 


Sports Lighting 


Floodlights 


T ype 


iieravon 


the stands 


Mounting 
Height 
Feet 


Vinim um 
Vou nting 
He ight 
Feet 





CLASSIFICATION 


It is generally conceded that the distance between the spectators and the play is the first consideration in 
letermining the class and lighting requirements. However 
should also be considered 


25. Lacrosse 


the potential seating capacity of the stands 
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IES Current 

Recommended 
Practice 
Footcandles 
Maintained 
in Service 


Distence 
Nearest 
Sideline to 
Floodlight 
Pole 
Feet 
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Type Class 
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ed 2 times mounting height 

IES Current 

Recommended 
Practice 


Floodlights 


Minimum 


Floodlights 
Mounting 


Minimum 
IES Current Recommended 


Footcandles 
V aintained 


in Service 


28. Quoits 


IES Current 

Recommended 
Practice 
Footcandles 
VM aintained 
in Service 


“B” poles are not required for 


three co 


Height 
Fe et 


Floodlights 
\ “ mbe rT 


of Courts 


Type 


irte or less 


Practice—F ootcandles 
Maintained in Serrice 


Mounting 
Height 
Feet 


Type Class 


Mounting height: At least 20 feet above courts 
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29. Racing—%-Mile Auto Track 
(High Mounting) 


— -—-- -- 
50 FT 


Variation in quantity and type of floodlights as well as mounting | 
may be required under conditions which are different from those shov 
the recommended layout 

Special consideration should be given to the lighting of the finist 
Floodlights may be mounted on grandstand roof if desired. “Type 
fications and mounting height depend upon floodlight location setback 


IES Current 
Recommended Floodlights Minimum 
Practice Pole Mounting 
Footcandles Loca- Height 
Maintained tions Feet 
in Service Type Class 


31. Racing—%-Mile Dog Track 
(High Mounting) 


FENCE -64CKG®0U™ 
“A. (HGH REFLEC TANCE 





MAK IMUM SPACiW 
POLES SHO: wor 
ExCEEO TS FEET 


GRAN TaN 
WA TIMUM SPACING FOR “A” AND OF “B” POLE ” 
m THREE TIMES THE MOUNTING HEIGHT 


Variations in quantity and type of floodlights as well as m« 

may be required under different conditions from those shown 
layout 

Special consideration should be given to the lighting of the 
Floodlights may be mounted on grandstand roof if desired 
specification and mounting height depend upon floodlight 


setback “D 


Minimum 
IES Current Mounting 
Recommended Posi- Floodlight Height to 
Practice— tion Bottom 
Footcandles Desig- Floodlight 
Maintained nation Crossarm 
in Service Type ‘lass Feet 
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30. Racing—“%4-Mile Auto Track 
(Low Mounting) 


inting height 
those shown on 


Variation in quantity and type of floodlights as well : 
may be required under conditions which are different from 
the recommended layout 

Special consideration should be given to the lighting of the finish line 
Floodlights may be mounted on grandstand roof if desired Type” speci- 


fication and mounting height depend upon floodlight location setback ““D" 


IES Current 
Recommended Floodlights Minimum 
Practice Pole Mou nting 
Footcandles Loca- Height 
Maintained tions Feet 
in Service T ype 


32. Racing—%-Mile Dog Track 
(Low Mounting) 


FENCE - BACKGROUND 
(HIGH REFLECTANCE) 





This recommendation is based upon the average track width of 30 feet 
The same principles apply for different widths, but the total number of 
lumens should be adjusted in proportion to the total area 
Poles inside and outside track are shown schematically; symbols do not in 
any way indicate the correct number of poles or lighting units. Units may 
be supported by messenger cables strung between poles or brackets 

Variations in quantity and type of luminaires as well as mounting heights 
may be required under conditions different from those shown in the layout 
Special consideration should be given to the lighting of the finish line 
Floodlights may be mounted on grandstand roof if desired. ““Type” speci- 
fication and mounting height depend upon floodlight location setback “D." 


IES Current 
Recommended Posi- Floodlights 
Practice tion Mounting 
Footcandles Desig- Height 
Maintained nation (Feet) 
in Service Type Class 


2,3,40r5| GP 
GP 


5 or 6 O or OI 





33. Racing—One-Mile Horse Track (High Mounting) 





P gl OFT 450 FT MIN 
(fe et oe o¢ “y= ~ IES Current 
4a r Se ee 19% * p Recommended Floodlights Minimum Posi- 
weaxineues SPACING FOR "C” POLES SHOULD Practice Mounting tion 
NOT EXCEED 200 FT OR THREE TIMES THE c Footcandles Height Desig- 
MOUNTING HEIGHT Maintained Feet nation 
in Service " 





See Chart 


page 102 


“oo 








oo 


—— a 

14 — Variations in quantity and type of floodlights as well as mounting heights 

“1 max e may be required under conditions different from those shown in the above 

layout. Special consideration should be given to the lighting of finish line 

MAXIMUM SPACING FOR “A” AND OR "8" POLES SHOULD NOT EXCEED 200 FT Floodlights may be mounted on grandstand roof if desired. ““Type"™ speci 
OF THREE TIMES THE MOUNTING HEIGHT ation and mounting height depend upon floodlight location setback “*D 


34. Racing—One-Mile Horse Track (Low Mounting) 


a 
IES Current 
i Recommended Posi- Floodlights Minimum 
MAXIMUM SPAC a For"c” PO a: Practice ton Mounting 
SHOULD NOT EXCEED 35 eT Cc fk ootcandle 8 Desig- Height 
Maintained nation Feet 
in Service T ype Class 


; 
a TE 


See Chart 


page 102 





Variations may be required in the type of floodlight at the “A”™ and “B”" 

o 200 FTL, locations, as well as the mounting height under conditions different from 

mA x those shown in the layout. Special consideration should be given to the 
lighting of the finish line 

Floodlights may be mounted on grandstand roof if desired. ““Type"’ speci 


MAXIMUM SPACING FOR "A" AND OR" 8" POLES SHOULD NOT EXCEED 200FT 
cation and mounting height depend upon floodlight location setback ‘*D 


OF THREE TIMES THE MOUNTING HEIGHT 


35. Rifle and Pistol— 
50-Yard Outdoor Range : 


2witTH 


| 100 FT MAx 


IES Current 
Recommended 
Practice Mounting 
Footcandle Position l rerage aon “ 
Vaintained Desig Twp ass ow , = 
n Service nation ~ 
* CANOPY IS USED, PROVIDE LOCAL LIGHTING 
FOR 10 FOOTCANOLES 
ARROWS INDICATE BEAM DIRECTION 
~~ 8 
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36A. Shuffleboard—Outdoor 36B. Shuffleboard—Outdoor 
Courts Using Floodlights Courts Using Indoor 


snianlidiiigge ideal Type Lighting Units 
er (Adapted for Outdoor Use) 


ie Get a NE a Es 
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in Se rvice T ype 
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IES Current 
Recommended 
Practice 
Footcandles 
Maintained 
in Service 


Luminaire 
Designation 


ect (spread distribution 


read distributien 


IES Current 
Recommended Floodlights 
Practice 
Footcandles 
Maintained 
in Service T ype Class 
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38. Skeet Shooting 


IES Current 

Recommended Floodlights Minimum 
Practice Mounting 
Footcandle Height 
V aintained Feet 


in Service 


39. Skiing, Practice Slopes 


Recommended Practice 


== SOO FT — 400F T—<0- 300F T— 400F T-™*- 300F T—400F T- 
0 D 
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Ny 


BOTTOM OF SLOPE 


x» 
DOWN 


POLE OR TREE 


IES Current! Distance 
Recommended Nearest Floodlights 
Practice Sideline to 
Footcandles Floodlight 
Maintained Poles No. of 
in Service (Feet Poles Type 


over 140 5 lor? } 
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“62 SFT 


+, 


FT 


75-100 
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50-75 
30-50 
5-30 
40 
30 
30 
Recreational 30 5 or 6 


x0 6 
ounting height see chart, page 102 
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41. Softball 


7s 
ol | x ky ee nen| ’ 


el LL ioort 4 
i \ 


l — 
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@*2 

ay le 
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@s2 











6 POLE LAYOUT 


8 POLE LAYOUT 


These layouts are based on the following total playing area including a strip 20 feet 
wide outside each foul line: Infield Area—i0,000 square feet; Outfield Area (200 
feet)—29,815 square feet; Outfield Area (240 feet)—45,240 square feet; Outfield 
Area (280 feet) —70,330 square feet. Dimensions: W — 20 feet to 30 feet: X — 25 
feet to 50 feet; Y 5 feet to 15 feet; Z 90 feet to 110 feet. 


IES Current Recommended Minimum Mounting Height 
Practice F ootcandles Floodlights to Bottom Flood ight 
Outfield Maintained in Service Crossarm (Feet 


Feet 


Infield hele 1 lass 1 & B Poles C & D Poles 


8-Pole La joul 


Professional and 


(hamponstu 


Semi-Professional 


Industrial Le 


6-Pole La youl 


Poles: 6 for recreational; 8 for other classes 
Note: Supplementary corner poles may be installed te carry overhead wire around boundary rather than across playing area 
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42A. Swimming—Outdoor Pools 
Overhead Lighting 








—X 


, | 
IES Current 4 x 
Recom me nde d Floodlight Lamp Minimu m 
Practice Lumens Mounting — ———_— 
A A 
¥Y - 











Footcandle Per Height 
Maintained Sq Fi Feet 


in Service "ype lass of Area 


DIMENSIONS 
X-20FT OR MORE 


Y-— NOT TO EXCEED 4 TIMES 
MOUNTING HEIGHT 





42B. Swimming—Outdoor Pools 


Underwater Lighting 


Lamp Lumens Per Sq. 
of Pool Surface 


Width X Length 
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WATER LINE 





RECEPTACLE 





WET NICHE MOUNTING DRY NICHE MOUNTING 
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43. Tennis, Single Courts— IES Current 


Recommended Floodlights 


Floodlighted as Pootcandles 
Maintained 
ah—sorr —l, 


in Service Type Class 
ZA | Tournament 


78 FT 2! : 48 FT Club v4 
FT MIN 


=n | Recreational * 10 
Minimum mounting height: 30 feet above court 
120 FT ) op R fea ! ' ly 4 1 t i (Al t 
or ecreational play only poles may be user ocations 
6 FT MIN EA) fe. 


should be spaced 60 feet apart instead of 50 feet 





44. Tennis, Double Court 45. Tennis—Overhead Incandescent 
—Floodlighted 
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(b) 


Mounting height: 30 to 35 feet above court suspended on messenger cable 
Illustrations show two possible arrangements but do not cover all of the possibilities with 


incandescent luminaires. 


IES Current Floodlights 
Recommended IES Current 
Practice Recommended Minimum 
Footcandles Pole Type} Class Practice Tllu- Lumi- Efficiency 
Maintained Lwca- ‘lass Footcandles stra- naire Per Cent 
in Service tions Maintained tion 
in Service 


Tournament 
Club 


Recreational 








46. Tennis—Overhead Fluorescent 
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Mounting height: 30 to 35 feet above court suspended on messenger 
cable } 
Illustrations show two possible arrangements but do not cover all o 
: y ‘ bk 46FT___.| 
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the possibilities with fluorescent luminaires 
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47. Trap Shooting 48. Volleyball—Outdoor Courts 


80 FT 





we & r 


SFT TO WFT 
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IES Current 
IES Current Recommended Mount- 
4 t > atin . 
Re commended Floodlight f ractice Ch . ing 
Footcandles T ype Class Height 


) 
tic Mounting ° : “ 
: anne fe —* Maintained Feet 
Footcandles He wht - “ ; 
: in Service 


Maintained Feet 
in Service Type Class 


Target (vertical surface at 105 


feet «0 


Firing point (general 10 


Dp . 
roles: 2 


MOUNTING HEIGHT CHART 


MOUNTING HEIGHT 


8 ee eee ee , 
A 7 af 4 Pa / i - 
4 J. "4 y ‘ 4 A ? A 

A 4 A 
A & A 


OY 


DISTANCE FROM EDGE OF AREA IN FEET 


4 


} p / 

+ e ‘ 
120 160 200 240 280 320 360 400440 480 

TOTAL WIDTH OF AREA IN FEET 

*FOR GROUND AREA SPORTS. 30 FEET IS MINIMUM FOR AREA SPORTS. 

Mounting height chart for all sports areas—minimum height to bottom floodlight cross- 
arm. Read mounting height along diagonal at intersection of appropriate horizontal and 
vertical lines. For example, where Area Width — 200 feet and Pole Setback = 70 feet, 
minimum height of 80 feet is indicated by diagonal at intersection of 70 and 200 feet. 


200 il 


0 40 860 
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Recommended Layouts for Indoor Sports 


Due to the wide choice of both lamps and lighting units, lamp sizes 
and quantities are not shown. The many factors governing the indi- 
vidual situation should be taken into consideration in recommending 
lamp sizes and quantities necessary to meet the desired classifications. 


49. Bowling 


TOURNAMENT BOWLING RECREATIONAL BOWLING 
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ELEVATION ELEVATION 


f REFLECTOR FLOODLAMPS, FLUORESCENT OR EQUIVALENT. 
= DIRECT-INDIRECT, FLUORESCENT OR EQUIVALENT, LOCATED OR SHIELDED TO AVOID SPILL LIGHT. 
SS SEMIDIRECT-DIRECT, FLUORESCENT OR EQUIVALENT INCANDESCENT. 


C= DIRECT FLUORESCENT TILTED 15° TO 60° FROM HORIZONTAL AND CONCEALED, OR EQUIVALENT 
INCANDESCENT. 


[_] DIRECT FLUORESCENT OR EQUIVALENT INCANDESCENT 


* Levels shown are based upon visual considerations. Otherwise for 
iblic attraction and increased business considerations, practice is as 
IES Current Recommended Practice* lows 
Footcandles Maintained in Service 


Class Approaches Pins** 


* Tournament 70 0 OS™” 
Approaches Lanes Pins* nn y 
Recreational 50 


150 


** Vertical 

Mounting: Luminaires over alleys should be tilted approximately 15° to 60° 

- from horizontal when they are mounted crosswise to the alleys. For continu- 

Recreational 0 us longitudinal rows proper shielding will be necessary. Bare lamps should 

be mounted behind a baffle which will effectively screen the lamps. Luminaires 
for the pins should be mounted behind the shield and close to the pins 


50. Boxing or Wrestling—Indoor Rings 


IES Current 
Recommended Minimum 
Practice— Mounting 
Footcandles Luminaire Height 
Maintained Feet 
in Service 


Championship Direct 


ere (Concentrating = *i5°* 
Professional! Distribution 


Amateur 5 | / + —* cf 
————— 4 ——— 4 
’ — 2 : ; == 1 . 1 2S ae 
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51. Curling—Indoor Rink 
IES Current Mini- 
Be Sa FT al Recommended cate mum 
12 . Practice Luminaires Mount- 
IFT GIN“ 35 FT S TST #® edi FT oe df be iT GIN Class Dastenndien Bouived ing 
Maintained Height 
in Service Feet 
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SET O lo 7FT GIN ete SPACING NOT TO EXCEED #55 FF Tournament 
| SPACING |) 5 TIMES MOUNTING HEIGHT Double 
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**RINK—HOG LINE TO HOG LINE 


Direct or Semi 
Direct Wide Spread 


Distribution 


52. Handball—Four-Wall Indoor 23 Fr— 
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53. Rifle and Pistol—Indoor Range 
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A.LA. File No. Sif 


INSTALLATION AT UNITED AIR LINES’ PASSENGER CONCOURSE, 
NEW YORK INTERNATIONAL AIRPORT, NEW YORK, N. Y. 


Lighting an Airport Service Area 


LIGHTING OBJECTIVE: ‘To provide illumination at an airport terminal ramp for jet aircraft load 


ing, unloading and servicing and for taxiing the aircraft into the service area 


GENERAL INFORMATION: The service area ¢ xtends 200 feet from each side of the passenger con- 
course. The concourse itself projects approximately 530 feet from United Air Lines’ Terminal 


Building and has a roof height of approximately 27 feet 


INSTALLATION: Sixteen Pfaff & Kendall type 228VHO luminaires, each equipped with four 96- 
inch T-12 cool white 1500-ma fluorescent lamps, are installed on six-foot tapered aluminum poles 
mounted atop the concourse building, eight luminaires on each side of the building. Each lumin 
aire consists of two individually adjustable Luxaire units of two lamps each (see drawing), with 
highly specular reflectors behind each lamp, and is completely enclosed by a Plexiglas envelope 
sealed at both ends by a heavy neoprene gasket. The over-all luminaire mounting height is 33 feet 
above ground level. Poles are slanted at a 50-degree angle above the horizontal as shown above 

The horizontal illumination level 100 feet from the building is two footecandles. The average 


over the 200-foot width is approximately three footcandles 


Architects: Skidmore, Owings & Merrill, New York, N. Y. Consulting Engineers: 
Syska G Hennessy, Inc., New York, N. Y. 


Lighting data submitted by John F. Foulkes, Illumination Engineer, Facilities and 
Properties, United Air Lines, Chicago, III. and John Alvarado, Manager, Adver- 
tising G Sales Promotion, Pfaff G Kendall, Newark, N. J., as an illustration 
of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXV. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
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Design and Application of 


OUTDOOR FLUORESCENT LAMPS 


Satisfactory performance of fluorescent lamps exposed to vari- 


able ambient conditions has become increasingly important with 


the growth of outdoor lighting. 


This paper discusses the 


design requirements, performance characteristics and applica- 


tions of jacketed and unjacketed 1.5-ampere, T10, fluorescent 


lamps—lamps designed specifically for outdoor environments. 


i LUORESCENT LAMPS have been used ex 


tensively, in almost every area of outdoor lighting 


ever their commercial introduction Th 


since 
growth of this light source outdoor applica 
tions, has been in spite of severe limitations placed 
on the 


lamp by normal fluctuations in environ 


mental conditions. Light output, efficiency, color, 


electrical characteristics, and starting voltage re 
affected by the internal 


quirements are all strongly 


vapor pressure which in turn is 


mereury | 


governed by the environmental factors of tempera 


ture, wind velocity, wind direction, ete The in 


ternal mercury vapor pressure is determined by 


the temperature of the *‘ old-spot’’—the coolest 
Maximum light out- 


of the bulb wall.’ 


By W. J. KARASH 
A. L. HART 


put is obtained at a ‘‘cold-spot’’ temperature at or 
near 100F. 

Fig. 1 
output with departure from optimum 
1-13 


light 


‘*eold-spot - 


is representative of the drop in 
probably due to 
tech- 
Basic- 


temperature. Reported data, 


variations in ballasting and experimental 
nique, show minor deviations from Fig. 1. 
ally, however, the reported data all show: 


1. For 100F, 
lamp watts and light output decrease gradually 


‘*eold-spot’’ temperatures above 


with increasing temperatures. Lamp efficiency de- 


creases at a considerably lower rate. 
2. For ‘‘cold-spot’’ temperatures below 100F, 
lamp watts decrease at a moderate rate with de- 
creasing temperature. Lamp efficiency and light 
output, however, fall almost precipitously. 
In addition to the rapid fall-off of light output 
temperature, contin- 


with decreasing ‘‘cold-spot”’ 





RANGE = 65°F 


Figure 1. Typical light output 
vs temperature’ characteristic 
showing drop in light output 
with departure from optimum 
“eold-spot” temperature. After 
Herrick and Wenner.‘ 
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Outdoor Fluorescent Lamps 
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ued operation of longer fluorescent lamps (6’-8') at 


‘*eold-spot’’ temperatures of 30F or more below the 


optimum, results in a ‘‘pumping’’ phenomenon.”* 
Striations appear in the discharge, mercury is 
‘*pumped’’ from the ends of the lamp toward the 
center, and eventually only the center section of 
the lamp exhibits an appreciable luminosity. The 
time required before appreciable dimming of the 
lamp ends is apparent depends upon total quantity 
and distribution of mercury within the lamp, lamp 
**eold-spot’’ 


current, fill gas, fill pressure, and 


temperature. A detailed and quantitative examina 


tion of the ‘‘pumping’’ phenomena is the subject 


of a future paper by Dr. Carl Kenty. 


Outdoor Application Problems and 
Possible Solutions 

Until recently, all fluorescent lamps were de 
signed for optimum performance as bare lamps, in 
still 70-80F air. The basic problem for outdoor 
applications was one of maintaining a constant, or 
near constant, internal mercury vapor pressure 
over a wide range of environmental conditions. At 
low temperatures, and especially for exposed or 
single-lamp luminaires, the principal problem was 
conservation of heat and maintaining the *‘cold 
spot’’ temperature near 100F. Cold-spot tempera- 
tures below 60-70F result in drastic reductions in 
light output. For summer conditions, and espe- 
cially for totally enclosed multi-lamp luminaires, 
the problem was one of adequate heat dissipation 

Luminaire designs and proposals, for approach 
ing ideal lamp performance, include: 

1. Maintaining a constant lamp ambient under 
a wide range of environmental conditions by means 
of thermostatically controlled ventilation or heat 
exchangers.*® In this approach, the luminaire design 
maintains a lamp ambient of at least 40F, even un 
der the most adverse low temperature conditions 
At higher temperatures, within the limitations of 
the heat exchangers or ventilators, lamp ambient is 
maintained in the 70-80F range 

2. Maintaining a constant, localized ‘‘cold 
spot’’ temperature. In this approach, the luminaire 
design maintains the bulb wall temperature above 
100F, even under the most severe low temperature 
conditions. Localized cooling, such as thermo-elec 
tric spot cooling,® or a nonlinear ‘‘cold-spot’’ heat 
exchanger, would maintain the internal vapor pres- 
sure near optimum over a wide range of environ- 
mental conditions. 

3- Lamp designs where the general bulb wall 
temperature is above 100F, and where a single 
‘*eold-spot”’’ or area is normally below 100F, over 
the entire range of expected environmental condi- 
tions. Thermostatically controlled auxiliary heat 
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to the ‘‘cold-spot’’ would maintain optimum mer- 
cury vapor pressure over the entire range of use 


conditions. Such lamp designs include: 


A. Partially jacketed lamps with externally heated end 
chambers. 

B. Extremely highly-loaded lamps with an externally 

heated mercury reservoir appendage. 

lamps with an externally 


Extremely highly-loaded 


heated, mereury-amalgam control point or appendage. 


Unfortunately, the above lamp designs are too 
costly to incorporate in multi-use commercial lamps, 
and would also requie a substantial amount of aux- 
iliary equipment and controls for successful opera 
tion. The lamp design problem, for outdoor appli- 
cations, becomes one of matching optimum perform- 
ance vs environmental conditions for the greatest 
range of actual use. 

Referring to Fig. 1 and assuming that the light 
output is not to fall below 80 per cent of maximum 
under extreme conditions, the range of ambient 
temperatures for a given wind velocity and direc- 
tion is approximately 65F. If we allow 50 per cent 
as the minimum light output, the range is extended 
to approximately 140F. Due to the asymmetric 
shape of the ‘‘Light Output vs Bulb Wall Tem- 
perature’’ function, maximum light output occurs 
nearer the low temperature end of the range. 

The best lamp design compromise, therefore, is 
one in which the ‘‘cold-spot’’ temperature will not 
be more than 30F or so below optimum, for the 
most adverse low temperature-high wind velocity 
conditions. Other desirable design requirements 
include: 


l. Suecessful starting and operation on existing ballasts. 


} 


». Physical interchangeability with lamps in existing out 


door luminaires 


Lamp Designs and Performance 


Experimental lamp designs and tests covered the 


following parameters: 


Bulb diameter. 
Lamp loading 
Filling gas composition and pressure. 


4. Full and partial jackets of various diameters. 

Extensive tests in the laboratory and cold rooms 
showed the following lamp designs to be the best 
all-around solution : 


1. T-10 bulb: 


excessive depreciation, run into starting problems, 


Smaller diameters than this give 


and may result in poor lamp factor on existing 1.5 
ampere ballasts; larger diameters than T-10 sacri- 
fice initial efficiency, lumens, lamp watts, and bulb 
wall temperature. 


2. 1.5 ampere nominal loading for operation on 
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existing ballasts and to maintain a high bulb wall 
temperature under adverse conditions 


3. 2.5 mm of argon with a small percentage of 


neon Lower pressures sacrifice maintenance, 


higher pressures give lower efficiency. The small 


percentage of neon gives a better lamp-ballast 


match, with existing 1.5 ampere ballasts, without 
an undue loss of lamp life 
4. Full length, T-14 jackets over 


Partial jackets have merit in certain applications 


T-10 lamps 
The exposed lamp ends serve as ‘‘cold-spots’’ and 
reduce the internal mereury vapor pressure for any 
The net ef 


feet is to move the peak light output point toward 


riven set of environmental conditions 


higher ambient temperatures, However, these are 


outweighed by the disadvantage s of partial jackets 
which include 


\. Susceptibility to localize 
B. More rapid fluctuations it with transient 
changes in wind or ambient temperature 

Variability in performance characteristics with design 
ind condition of the weatherproof lamp holders 


Smaller diameter jackets fail to provide sufficient 
thermal insulation; larger diameters result in in 
creased thermal losses due to increased convection 
currents. Other disadvantages of larger diameter 
jackets include bulk, cost, and possibly non-inter 
changeability with existing lamps 


Fig. 2 shows the pertormance characte ristics of 


the new and an existing lamp design: in open, 
single-lamp luminaires for poster-panels, for end 
on wind velocities of 5 and 15 mph. It should be 
pointed out that these data are for a specific com 


ballast 


ith rproof lamp holders. Change 


bination of luminatre, and tightly fitting 


s in wind direc 


vind velocity, or condition of the 


weather 


tings will, of cours hift the maximum 


1 
‘ 


eonditi 1 weatherproo! 


ers, Inasmu hey provide additional 
nsulation te at would normally be the 


—————) 


a 
PP > tee 


=r 
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DEGREES F 


Light output vs ambient temperature for 


AMBIENT TEMPERATURE 
Figure 2. 
eight-foot fluorescent lamps in open, single-lamp, flood- 
lights. Wind velocities: 5-15 mph (lengthwise to lumi- 
naire). Commercial, two lamp-series, outdoor ballasts. 


New, tightly fitting, weatherproof, lamp holders, 
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OUTPUT-LUMENS X 


AMBIENT TEMPERATURE - DEGREES F 
Figure 3. Light output vs ambient temperature for 
eight-foot fluorescent lamps in tightly sealed, single- 
lamp floodlights. Wind velocities: 5-15 mph (lengthwise 
to luminaire). Commercial, two-lamp-series, outdoor 


ballasts. New, tightly fitting, weatherproof, lamp holders. 


‘eold-spot,’’ will have the greatest effect on the 
jacketed T-10 lamps. Under average field condi 
tions, the curve for the jacketed T-10 lamp would 
be expected to shift 10F or so, to the right, relative 
to the other lamp designs 

Fig. 3 gives the performance characteristics for 
an unjacketed T-10 and a TD-17 design in a closed 
It should 


be pointed out that these data were obtained with 


fixture, for 5 to 15 mph wind velocities. 
tightly sealed luminaires. Attempts to define and 
duplicate the average fixture in the field would 
have been most difficult, and would have resulted 
For typical equip- 


in erratic, non-duplicable data 


ment in the field, due to equipment design and 
maintenance, a shift of 10-15F to the right is quite 


likely 
Application of T-10 and Jacketed T-10 Lamps 


The most effective application of these new 


pictured in Fig. 4) will be achieved through 


lamps 
a careful assessment of their intrinsic output vs 
temperature characteristics, the auxiliary equip- 
ment in and with which they are to be operated, 
the specific lighting requirements, and the environ 
The latter be 


comes especially important in that these two lamp 


ment in which they must operate. 


designs produce maximum light output at tempera- 
tures significantly lower than conventional lamps. 

In evaluating local climatie conditions, the sig- 
nificance of the actual operating periods of a light- 
ing system is often inadvertently overlooked. Most 
commercial outdoor lighting is operated from dusk 
to approximately midnight. This means that a 
lighting system may operate as much as 5 to7 hours 
a night in the winter but only 3 to 4 hours a night 
predominant 


in the summer. The temperatures 


must therefore be weighted in terms of the oper- 
ating time if the evaluation is to be valid. 


Another consideration is the data available from 


ILLUMINATING ENGINEERING 





Figure 4. Photograph of jacketed and unjacketed T-10 
fluorescent lamps. 


the United States Department of Commerc 
Weather Bureau, which are used to assist in deter 
mining local conditions. These data, as generally 
published, cover the extreme high and low tempera 
tures that have occurred over an extended number 
of years in a given locality. Also covered are the 
normal maximum and minimum that can be ex 
pected to occur on a given date. Both of these 
sets of data can be misleading if used without cau 
tion. The extremes in temperature are rare and do 
not necessarily occur when the lighting system is in 
operation. The ‘‘normal’’ temperatures, useful as 
an indicating device, do not account for the spread 
of temperatures that can occur. For example, the 
normal minimum temperature for Atlanta, Georgia, 
in January is 37F. However, an examination of 
records for 1954, a random choice, indicates that 
the daily ‘7:00 pm temperature readings for the 
The effect of this 


temperature spread on lamp performance is ob 


month ranged from 28F to 65F 


vious 

A statistical compilation of daily temperatures 
that can be expected to oceur during a given set of 
lamp operating periods could prove helpful to the 
outdoor lighting designers. This is, however, a pro) 
ect beyond the scope of this paper. 

In addition to the above. lighting designers 
should be aware that in many outdoor lighting ap- 
considerations of advertising 


plications, safety, 


value, and working conditions may make it impera 
tive that sufficient light be available under the most 
adverse conditions. Where this is the case, the ap 
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proach may necessarily be to take advantage of the 


shape of the output vs temperature curve and de- 


sign to meet the low temperature requirements. 


Jacketed T-10 


The characteristics of the jacketed T-10 are: 
1. Maximum light output in the O-degree re- 
gion when operated in open equipment. 

2. Light output does not fall below 50 per cent 
over a temperature range of —20F to 100F, when 
operated in open equipment 

Use of the jacketed T-10 is indicated (1) wher 
ever it is desirble to operate an exp sed fluorescent 


») 


lamp at low ambient tempearatures; (2) where 


near maximum light output under low temperature 


2 


conditions is a major design factor; and (3) where 


reasonable light output is required over a wide 
range of operating conditions 
for the jacketed T-10 in- 


either single or multiple 


Lighting equipment 
cludes open floodlights 
lamp), and bare lamp channels either open or con- 
cealed in coves, cornices, light bands or troughs 
The jacketed 


every 


T-10 will find application in almost 


phase of outdoor lighting including such 
varied areas as outdoor advertising (Fig. 5), build- 
ing floodlighting, service station lighting, and ware- 
housing and loading dock operations 

jacketed T-10 will be limited 


areas where extremely low 


Indoors. use of the 


to those temperature 


Figure 5. Typical outdoor advertising application of 
T-10 F lamps in an enclosed luminaire or jacketed T-10 


in an open luminaire. 
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Figure 6. Frozen food warchouse lighted to 25-30 fe in 
aisles, with eight-foot jacketed T-10 lamps. Industrial 
type luminaires are equipped with low temperature 


ballasts. 


conditions pres lude the previous design of 


fluorescent lamps in open units. It has already 


proved useful in refrigerated storage areas for 
frozen food where sub-zero ambient temperatures 


are maintained Fig. 6 


Unjacketed T-10 

From Figs. 2 and 3, the performance of the T-10 
an be summarized as 

l. A light output characteristic, when operated 
in tightly enclosed single lamp luminaires, similar 
to the ex posed jacke ted T-10 above 

2. Maximum light output in the 60F region 
when operated in open equipment 

3. Light output, in open equipment, exceeding 
20 per cent of maximum ove1 rang * ambient 
temperatures from approximately * to well 
above 100F 

The T-10 lamp is useful in the application fields 
listed above where covered units are required for 
physical protection of maintenance purposes. In 
where low tem 


the warmer parts of the country, 


peratures are infrequent, it is being used in open 
equipment. As with previous lamp designs, the 
performance of the T-10 
depend on the protection afforded the lamp by the 


n open equipment will 


the equipment with 
When the am- 


luminaires and by location of 


windbreaks 


respect to potential 
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bient temperature approaches 30F, reduction in 
light output approximating 50 per cent of maxi- 
mum must be expected. (See Fig. 2.) 

The small diameter, high brightness (12.75 can- 
T-10 will lend itself to new designs in 
especially for increased 


dle 8q. in. 
multiple lamp luminaires, 
light control or reduction in luminaire size. Where 
enclosure in multiple-lamp luminaires is required 
to minimize loss of control and efficiency due to 
dirt accumulation, temperatures may increase suffi- 
ciently to require external mereury pressure con- 
trol through local or generalized cooling of the 


lamps.* 


Summary 


Two new fluorescent lamp designs have been in- 
troduced: jacketed and unjacketed, T-10, 1.5 am- 
pere. These are the first fluorescent lamps designed 
specifically for outdoor applications. The unique 
‘*Light Output vs Ambient Temperature’’ charac- 
teristics of these lamps greatly extends the field of 
outdoor applications, and removes many of the pre- 


vious limitations on applications and luminaire 


design 
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.E.S. LIGHTING DATA SHEET Was 


A.LA. File No. 31 f 


INSTALLATION AT THE HANGAR RECREATION ASSOCIATION, 
CEDAR ROAD, BEACHWOOD, OHIO 


Lighting for Indoor Tennis 


LIGHTING OBJECTIVE: vt» provide a well lighted, comfortable environment for playing indoor club 


class tennis. 


GENERAL INFORMATION: ‘The ivy-covered interior walls of this building convey a pleasing out- 
door atmosphere and are meant to dispel any impression of playing inside a confining space. The 
location shown above measures 56 feet by 118 feet. The vaulted glass ceiling varies from approxi- 
mately 50 feet above the floor at the center to 25 feet at the sides. Colors and reflectances of the 
major room surfaces are: lower walls, grey (40%); upper walls, tan (30%); ceiling and wall 
trim, green (35% ); and clay floor (14% The ivy with a low reflectance of about 4 per cent pro- 


vides a good low-brightness background for the moving tennis ball 


INSTALLATION: Twenty-two Lighting Products Ine. catalog No. 1615M4-96 louvered fluorescent units 


are suspended in two rows of 11 units each, approximately 27 feet apart and 32 feet above the 
floor. Each unit is modified by enclosing the top with a white finished reflector and is equipped 
with four 96-inch TD-17 cool white extra-high -output lamps (grooves mounted sideways). 
After about 2000 hours of lamp operation, illumination at stroke height averaged approxi 
mately 75 footcandles in the forecourt and 60 footeandles in the backeourts. Brightnesses were: 
luminaire at about 55 degrees 865 fL 
at about 70 degrees 460 fL 
walls, ivy on end 1.7 fL 
ivy on side 3.3 fL 
lower side 20 fL 


upper sid 13 fL 


Lighting designed by Kirk M. Reid, General Electric Co., Nela Park, Cleveland, Ohio. 
Lighting Consultant and Electrical and Structural Designer, George E. Blain. 
Consulting Architect, Francis Almirall. 


Lighting data submitted by Kirk M. Reid as an illustration of good lighting practice 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXV. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
Series XXV 
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Air lons Using Ultraviolet Lamps 


By RUDOLPH NAGY 


This paper describes methods for generating negative air 


ions using bactericidal lamps; discusses current research on 
physiological effects of air ions on man and possible future 


roles of air ions in the application of germicidal lamps. 


U, TRAVIOLET lamps have been reported to 


Leboucher,' Bachhaus* and 


Rathier® have used mereury lamps to ionize the 


produce air ions 


iir so as to discharge static electricity from cellu 
loid and paper. Wait* showed that air ions near 
a mereury lamp had a very high mobility while air 
ions a short distance away from the lamp were 
large and had a very low mobility. Norinder and 
Siksna® reported similar results. They believed 
that the air ions were produced by the photoelectric 
effect from surfaces and gases. They observed as 
high as 40,000 ions/m!] near a 100-watt mereury 
lamp. The half-life of the air ions in their test was 
about one half-hour 

Radiation from ultraviolet lamps cannot ionize 
pure air. Ditehburn® reports that the threshold 
for the first ionization of oxygen corresponds to a 
wave length of 1019A with a maximum absorption 
at 950A 


a maximum absorption at 750A 


The threshold for nitrogen is 792A with 
The shortest wave 
length radiation from some of our bactericidal 
lamps is 1849A with over 90 per cent of the emitted 
energy being at 2537A. Thus, any air ions ob 
served near an ultraviolet lamp must be created 
by attachment of an electron to oxygen or to dirt 
particles. Oxygen or dirt particles having an extra 
electron would result in a negative air ion while a 
dirt particle which has lost an eleetron would be a 


positive air in 


Photoelectric Effect 


One of the earliest and most investigated meth 


ods of producing electrons has been by the photo 


trie ¢ ffeet 


As early a 7 Hi rtz showed that 


iltraviolet radiatior eleetrons from 


a zine spark gap. In subsequet ears many metals 
xl compounds were t ed in to determine the 


Lam} s 


Vaqy 


relative number of electrons liberated by radia- 
tion.** Actually these early investigators meas- 
ured the number of ions because the electrons 
would have attached themselves to oxygen or dirt 
particles in the air. The number of ions generated 
using a given metal as the photoelectric surface 
would depend upon the amount of polishing or 
treatment of the metal. Generally the more electro 
positive metals liberated the greatest number of 
electrons resulting in the greatest generation of 
ions. Oxide formation on the metal surface was 
found to reduce the electron emission, while re- 
duction with hydrogen or the formation of a sul- 
fide enhanced the emission of electrons from some 
metals 

In order to eliminate the effects of air on the 
photoemission of electrons, most of the metals in 
subsequent years were retested in vacuum. The 
photoelectric work function, the energy necessary 
to remove an electron from the metal, has now 
been determined for practically all of the known 
elements. The photoelectric work function is great- 
er for metals of higher density. The metals having 
a low work function are unstable in that they 
readily combine with water, oxygen and carbon 
dioxide in the air. The more stable metals when 
exposed to radiation from bactericidal lamps emit 
electrons; however, the vield is very low. Metals 
such as zine, aluminum and silver are soon coated 
with an oxide film which results in a higher work 
funetion than for the pure metal 

Oxygen as adsorbed gas or as oxide, nitrogen, or 
the halogens, or any electronegative element on the 
surface of an electropositive element will produce 
an electrical double layer with the negative side 
away from the surface. The result is that the elec- 
trons liberated by radiation are repelled by the 
negative field back into the metal 

If the metal deposited on the surface has a small 


er affinity for electrons than the underlying metal, 
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1.¢., electropositive, it will tend to lose its valence 
electrons to the lower layer and double layer-posi- 
tive outwards will be set up. This imposes a po 
tential positive outward equal to the strength of 
the double layer and thus reduces the work fune 
tion. The layer of electropositive ions on the sur 
DeBoer® 


ion can 


face acts as a grid of a thermionic tube. 
states that the electric field which the 
cause at the metal surface is very great, of the 
order of 2.5 x 10° volts/em 
DeBoer, among many other investigators, has 
shown that an increased photoelectric effect can 
be obtained by use of an electronegative immediate 
That is, 


posited on a highly electronegative element, such 


layer if an electropositive metal is de 


as oxygen, which in turn is on another metal, there 
This 


ean be explained on the basis that a stronger di 


is a large increase in photoelectron emission 


pole is produced resulting in a lower work fune 
Such intermediate layers have been used in 
Ag-O-Cs 
Unfortu 


tion. 
the making of phototubes such as the 
which has a very high electron emission 
nately this material cannot be used in the air to 
produce ions because of its instability. However, 
the principle can be applied to the development of 


a stable material to be used with bactericidal lamps 


Preliminary Tests 

In the practical application of ultraviolet radia 
tion, the lamp is generally enclosed in a metal 
structure. This metal releases electrons when ir 
radiated. A number of wall-type ultraviolet de 
odorizing units were obtained to determine the 
quantity of air ions they generated. Generally, 
two 4-watt S-11 ozone lamps are enclosed in an 
aluminum or stainless steel housing 

The number of ions formed was determined by 
collecting them onto a series of aluminum plates 
current using a 


and measuring the resulting 


Keithley electrometer. Air was drawn through the 


deodorizing units into the instrument which is 


shown schematically in Fig. 1. The voltage applied 


to the deflecting plates of this instrument was 50 
volts, sufficient to remove air ions having mobili- 
ties of from 0.01 to 2.2 em/sec/volt/em. The num 
ber of air ions per em*, NV, was ealeulated as fol 


lows : 


q & (' 
Where 7] = Current read on electrometer. in 
amperes 
q= 1.6 x 10-" coulombs 
C = Milliliters of air/sec. 
The number of ions/ml observed from various 
types of deodorizing units is shown in Table I. 
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Figure 1. Schematic diagram of plate collector for the 


measurement of air ion concentrations. 


The nearly three-fold difference in the number 
of ions/ml generated by these units was attributed 
to the composition of the housing. This was proven 
by exposing various metals to a 16-watt ultraviolet 
lamp. The metals were cut into strips, so that the 
areas were nearly, equal and placed on either side 
of the lamp. The variations observed for any par- 
ticular metal were caused by the degree of polish- 
ing or cleaning of the surface. The strips of metal 
were grounded or connected to a negative terminal 
of a half wave rectifier. Results of some of the 
tests are given in Table II 

The aluminum foil appeared to be a promising 


material for the generation of ions. A number of 


TABLE I. 


Manufacturer Negative ions/ml 


6600 
2200 
5700 

700 
7000 
2600 


2200 


TABLE 11—Number of Negative Air Ions/ml Observed 
from Various Materials when Exposed to a 16-Watt 
Bactericidal Lamp. 

Negative Air lons/ml 


Ground —400V 


+100 26,000 


> 000 000 


Metal 


Galvanized 
Silver 

Copper 600 7 000 
Copper > 000 78.000 
000 78,000 
3.900 10,400 
600 130,000 
000 104,000 


000 286.000 


Copper oxide 
Iron 

Lead 

Lead sulfide 
Gold on copper 
Gold (on copper 000 260,000 
on copper 000 91,000 
copper 78.000 156,000 
182,000 


Silver 
Silver (on 
Silver sulfide 000 
*Aluminum Foil A 000 210.000 r00VN 
*Aluminum Foil B 000 260,000 300N 
*Aluminum Foil ¢ 000 286.000 100V 


*Area of foil was about six tin larger than other metals 
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Figure 2. Effect of voltage on output of negative air 
ions from differently prepared emissive surfaces. (1) 
Copper wire plated with thin layers of silver and gold; 
(2) Copper wire plated with a heavier layer of silver 
and gold; (3) Copper wire plated with a heavy layer 
of silver and gold; (4) Copper oxide on copper wire. 


samples of aluminum alloys with magnesium, ti 
tanium and lithium were obtained with the hope 
that an even greater number of ions could be gen 
erated. The work function of lithium and mag- 
nesium should have been lower than that of the 
pure aluminum; however. the available alloys were 
not as electron emissive as the foil 

The aluminum foil rapidly loses one-half of its 
emissivity in about ten hours; however, the sub 
sequent deterioration is very slight. The initial 
loss is dependent upon the type of lamp used. As 
an example, a quartz lamp oxidizes the aluminum 
surface more rapidly than does a regular bac 
tericidal lamp 

Silver, electrolytically plated on copper, also had 
a high emissivity when exposed to bactericidal 


lamps. The silver is slightly more electropositive 


’ 


than copper,® thus producing a dipole which would 


aid the ejection of electrons. However, silver is 
also readily oxidized and reacts with hydrogen sul 
fide in the air. A thin layer of gold electrolytically 
placed on top of the silver protected the surface 
The erit- 


Beyond 


without reducing the electron emission 
ical thickness is about 100 atomic layers.*® 
this thickness the surface work function becomes 
more nearly that of pure gold 

The emission of electrons from composite layers 
is greatly influenced by the application of an elec 
tric field. Some of the surfaces show a steep in 
crease in emission while others show only a minute 
effect. Fig. 2 also shows the influence of very high 
voltages. Those emissive materials were prepared 
by electrolytically plating a copper screen with 
silver and protecting it with a flash of gold. The 


differences observed can be accounted for by varia- 
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tions in the thicknesses of the various metals or 
oxide on the copper. The plated screen was 
wrapped around a 16-watt ultraviolet lamp and 
the ions were collected with a plate collector. The 
lower ion output at the very high voltages prob- 
ably occurred because the rate of attachment of 
electrons to oxygen may be influenced by the elec- 
trie field. Variations were also observed by chang- 
ing the geometry of the emissive surfaces. 

A number of different types of units were pre- 
pared to study the geometry in relation to the num- 
ber of ions produced. A 16-watt lamp was used 
because of its small size and very high output of 
bactericidal radiation. In all instances the copper- 
silver-gold screen was placed around the lamp. A 
negative voltage was supplied to the screen using 
a 90-volt battery or a half-wave rectifier. The ion 
output of a number of experimental units was as 


follows: 


Unit No. lons/ml 
50,000 
26,000 

180,000 

100,000 
72,000 
46,000 

104,000 

195,000 


130,000 


The greatest number of ions generated was from 
units having a streamlined flow of air. Turbulent 
air on the inside of the duct will remove the ions 
either by recombination with the wall surfaces or 


by producing ions of smaller mobility, as observed 


by Wait.‘ Fig. 3 is a schematic of a unit designed 
to produce a large number of ions as well as to 
disinfect the air by destroying most of the airborne 


bacteria and viruses 


Physiological Effect of Ions 


Air normally contains a small number of nega- 
tively and positively charged gas molecules and 
particles. Over a period of sixty years there have 
been many reports that negative air ions produce 
a beneficial effect 
have been considered harmful. Yaglou™ spoke of 


while positive ions generally 


BACTERICIDAL LAMP 


FAN 
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AGE SUPPLY 


PHOTOSENSITIVE SURFACE 
AROUND LAMP OR ON SIDES OF BOX 


Figure 3, Schematic of s\ eamlined ion generating unit. 
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negative ions exerting a normalizing influence of a 
desirable character while positive ions resulted in 
headaches and nose and throat irritation. It has 
been often reported that the small variation in the 
number of ions in air may produce physiological 
and psychological effects in weather-sensitive in 
dividuals and may explain why some people are 
uncomfortable and even become ill in some of our 


present air conditioned rooms. The number of ions 


under such conditions may be less than 1000/ml. 
Dessauer'? for the past thirty years has been 
using about one million negative ions/ml for the 
treatment of climate-sensitive individuals. Bier 
man'® in 1933 reported that negative ions can r¢ 
Recently, Kornblueh™ 
in many individuals 


15 


lieve asthma and sinusitis. 
reported relief of ‘‘hayfever”’ 
treated with negative ions. Cauer’ reported suc 
cess in the treatment of silicosis and in shortening 
the duration of ‘‘colds.’’ Most of the early investi 
gators used heated magnesium oxide or a negatively 
charged fine wire for their source of ions. Picard’® 
in 1924 was using an ultraviolet lamp inside of an 
aluminum sphere, thus using the photoelectric 
effect described in the first part of this paper. 
Winsor, et al’? and Erban’® just recently demon- 
strated that large numbers of positive air ions are 
harmful even to healthy individuals. Erban used 
over 4 million ions/ml on a group of people for 
one hour. three times a week for eight weeks. The 
negative ions had no ill effect, while the positive 
ions did influence the ratio of a number of the 
blood constituents There is evidence by Krueger 
and Smith’® that the action of the ions on the 
body may be through a reaction with specific body 
enzymes. Many more data are necessary on the 
biochemistry of the body before the mode of action 
of ions can be stated. 

This lack of knowledge on the mechanism of ions 
immediately raises a question as to our true under 
standing of the mode of action of ultraviolet radia 
tion on bacteria and viruses and its general physi- 
ological effect. A review of the literature on the 
physiological effects of ultraviolet radiation pro 
duces many contradictions 

These contradictions can now, in some instances, 
be rationalized on the basis that the reported ultra- 
violet effects were, in fact, the sum of the effects of 


ultraviolet radiation and ions. Kornblueh”’ has 


been the first to point this out. There are many 
tests with bactericidal lamps in recent years in 
schoolrooms, nurseries and poultry farms that 
could not always be duplicated. There is no doubt 
now that in some of these tests an unknown num- 
ber of negative ions was also produced. This new 
view on the synergistic action of bactericidal radia- 
tion and ions should open a new field in the re- 


search on new applications for bactericidal lamps. 
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Phenomena 


Observa 


5. Cauer, H 


T 


DISCUSSION 


nG:* The author describes the phenomenon 

escape from metallic surfaces bombarded with 

radiation. It represents an interesting study of 

photoelectric work function in air and the problems 

to this situation. 

ctrons clearing the surface of the target material 

of the order of microseconds. Small, highly 

created when these electrons collide with 

r vapor molecules. Larger ions with lower 

formed by the contact of small ions with 

ar aggregates. The absolute number, the 

and the size distribution depend upon the number 
ondensation nuclei present in the air. 

Nowhere in the presentation does the author describe en- 
vironmental conditions during measurements. We have ob 
served that the number of ions generated in a fixed system 
varies with such factors as the relative humidity, natural ion 
background level and the amount of particulate matter in 

r, as well as target area. For example, if a fine water 

is added to the air prior to passing over the target 
material, the number of ions generated will increase mark 
edly, since more small molecular aggregates are available 
for the free electrons. If, on the other hand, smoke is intro 
duced into the system, the number of small ions generated 
will decrease since smoke contains many condensation nuclei. 

An alternate explanation for the increase in ion produe- 
tion as a result of placing a negative bias on the target is 
the fact that electrons escaping from the surface of the 


*General Electric Co., Cleveland, Ohio 
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target material will be repel charge on the 
target and will not fall back e su ¢ In addition, 


there is a less likely chanee of positive charge 


in the superficial lavers, which n oe when a sulfide or 


tion of 


oxide film develops. This might plain the genera 


ions from the copper oxide on copper rget material 


Regarding the biological effects of atmospheric ions, the 
suthor creates the impression tha egati ions exert a 
beneficial effeet whil positive ons ronerally onsidered 
harmful A careful study of the | " vill reveal that 
the results are not at all 1 d dried e older litera 
ture must not be taken at f r T ) " e of very severe 


imitations of experimental technique, 


‘or many the claime defini 
papers in which no effects or 
Blood pressure can go p 1 negativ ions ¢ 
vou, et The reports e ff ex of regional and 
scrutiny Kre 
isso ave le vlendid progress on the s 
dl systems ‘ ) T " have some 
workers, but these results are ve d, an nnot 
extrapolated to 
erie ions may no fluence « humans, but 
t the results variable to 
VY needed at 
concept of the 
ind atmospheric ions 


observ 


tions The idea, 


other factors in the environment such as temperature, rela 
tive humidity, barometric pressure, condensation nuelei, and 
atmospheric gases. 
RupoLpH Nagy Dr. Fleming and I agree that more re 
search is necessary on the generation of air ions as well as 
on their biological effects 
he background level of ions in a closed laboratory is 
generally very small—only a few hundred per ce Smoke 
does reduce the number of small ions and we do not permit 
smoking when tests are in progress. Our observations on the 
effect of humidity would indicate that the moisture, rather 
than the number of ions, increased leakage over the poly 
styrene insulators 
rhe negative bias on the photoemissive material does repel 
the ions, as Dr. Fleming stated. However, the negative bias 
in sulfides and oxides also appears to produce a temporary 
in the surface. For example, if a negative bias 
is applied to the compound, a considerable 
number of ions are recorded and more ions will be observed 
it 500 volts. However, if we now reduce the voltage to 
250 volts, the number of ions will be nil for a short time, 
indicating polarization 
There is voluminous literature, which extends back for 
arly 60 years, on the biological effects of negative ions. 
Some of this literature is contradictory However, ion 
therapy has been used in Europe since before the war. Ad 
mittedly, we do not know the mechanism of action of ions on 
the body. This can be said of many of our drugs. Some of 
the publications of recent years have greatly stimulated re 
search, so that the answers to Dr. Fleming’s questions may 


be supplied in the not-too-distant future. 





Lighting Supports Theme of Airlines Office 


In keeping with the travel theme of the KLM Air- 
lines office in Chicago, UL, this unique lighting arrange- 
ment is designed to depict the legendary flying boats of 


Swedish mythology. Fixture shielding is provided by 


white translucent “Fota-Lite” glass with integral baked- 
in louvers at a 45-degree cutoff. The louvers direct the 
light away from the walls and toward the center of the 
office, resulting in uniform distribution on desks and 
other working areas. 

The second walls, which are curved, are colored white 
for increased reflectance. The second ceiling, a blue 
white, is also curved, but to a greater degree than the 
walls. It is affected only slightly by the lighting ar- 
rangement, thus creating the illusion of depth and sky. 
Visual contrast was achieved by painting black the ex- 
posed sections of the basic walls and ceiling. 

The lighting units, suspended from struts set at a 30- 
degree angle with the vertical, are set parallel with the 
A feeling of additional depth is created by 
1 the false ceiling and walls and the 


horizontal. 
the open area betwe 
basic walls and ceiling. 

Fixtures were designed by Harry Weese and Asso- 
ciates. Photo and data coutresy of Morris Kurtzon, Inc., 


Chicago. 
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Lab Planned for Study of Light 
As Key to New Electronics Fields 


Plans for a “Vhoto-Optronie Labora 


tory” to study the nature of light in its 
application to electronies and chemistry 
have been announced by Henry C. Jones, 


Eleetrada 


Studies in the 


president of Beverly 
Hills, Calif. 


are expected to 


Cor p., 
laboratory 


contribute to 


le velop 


ments in molecular electronics, the next 


major step in electronic technology 


Beeause of the very small amounts of 


matter involved in molecular electronics, 


light plays an important part as a source: 


information transfer m« 


of energy, an 


dium and a yardstick for extremely ac 


eurnte measurements The new labora 


tory will be equipped to perform very 


precise measurements of the physical and 


chemical effects of light, such as the 


speed and resolution of film emulsions 


and other light-sensitive coatings, within 


microsecond micron range Special de 


l effects of 


vices to study the 


erystals and photo-conductors will also 


be installed In addition, the laboratory 


" 


will b r 


ipable of aecurate testing of 


eathode ray tule , Monoscopes and pho 


to transducers as well as other photo 


eleetrie devices 
Robert M. Lemmen, who has served in 


technical management and researc! 


Lighting Symposium included, |. to r., photo at left: Val 


SPEAKERS at Ohio Valley 


McClusky, General Electric Co.; John Seeman, assistant 


superintendent, Princeton, Ohio 


Harold J, Gruber, chairman, Ohio Valley Section; James 
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Section’s successful School 


Board of Education; 


tions with the U. S. Air Foree and sev 
manufacturers, 


under construction in Culver 


eral major electronics 


will head the new facility. labora 


tory is now 


City, expected to be in 


1961. 


Calif., and is 


operation by November 15, 


93 Attend Ohio Valley 
School Lighting Symposium 
Ohio 


1960 


A major undertaking of the 


Valley Section of LES early in the 
1961 year was co-sponsorship of a school 
lighting November 30, 
1960 at the 


Princeton, Ohio 


symposium on 


Princeton High School in 


The meeting, also spon 
sored by the Cincinnati Gas & Electric 
Co. and the Union Light, Heat and Pow 
er Co., 


was planned in response to many 


inquiries on proper classroom lighting. 


officials, utility rep 


IES 


Ninety three school 


resentatives and other members 
attended 
James F 


Program included talks by 


Kneisel, Potter-Typer-Martin & Roth, on 
the architect’s view of the place of light 


Val MeClusky, 


General Electric Co., on the need for the 


ing in school construction ; 


IES recommended levels of school light 


ing; and John Seeman, assistant super 


intendent of the Princeton Board of 


Education Following the lecture pro 


E. Kneisel, architect. 
(left), Cincinnati Gas and Electric Co., demonstrates foot- 
eandle test box to a Symposium visitor. 


eeeeeeeeereee er eeer 


gram were demonstrations of the quality 


and quantity considerations influencing 


the design of a lighting system and the 
method for selection of the proper color 
of light for a particular area. 

The meeting ended with a tour of the 
Sehool, including the 


Princeton High 


lighted athletie field 


AIEE To Sponsor 1962 
Electrical Engineering Show 
Electrical 
held 
2, 1962 at the 


Plans for an Engineering 
January 29 


Ne w 


been an 


Exposition, to bn 
through February 
\ or K 


nounced by 


Coliseum, have 
Nelson 
secretary of the 
Electrical 
held in 
\IEE 


City 
Hibshman, executive 
American 
The 


conjunction 


sponsoring 
Institute of Engineers. 
exposition will he 


with the Annual Winter General 
Meeting. 

The decision to conduct the exposition 
survey of 


Winter 


per cent of 


was made as a result of a 


AIEE 


General 


members at last year’s 
Meeting Over 57 
the members polled indicated a desire for 


exhibits of electrical products and serv 


to transducers as well as other photo 


electric devices 
? 


Technical sessions of the 


held at the 


1962 Winter 


General Meeting will be Coli 


mo ULE IGT BO YOU NEED ? 
FOOTCANDLE TEST 
MOSER WERE COR PRIZES 


In photo at right, Warren Pence 


“Quality and 


Quantity” and color boxes were also used to demonstrate 
the need for scientifically-designed illumination systems. 
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Here and There 
With IES Members 


Fair Exchange. Bob Zahour (left), first chairman 
of the New Jersey Section, now Northeastern Re- 
gional Vice-President, receives past chairman’s 
pin from 1960-1961 New Jersey Chairman, Bill 
rill, while he presents Mr. Till with a check for 
the Section’s first place standing in the North- 


eastern Region’s membership campaign. 


Architects, engineers and business leaders in the New 
Orleans vicinity learned the ~w Facts of Light” from 
IES President Richard G. Slauer (second from right, 
photo at left) and Technical Director C, L. Crouch 
(right) at a meeting sponsored by the New Orleans Public 
Service Co., Louisiana Power and Light Co. and New 


Orleans Section of IES. Other «speakers included, lL. to r., 


SA Lighting Vews 


New members in the Western New 
York Section, shown here with Great 
Lakes Regional Vice-President, Alston 
Rodgers (third from right), are, left 
to right: Eugene Kaczor, Donald 
Scheu, Peter Busch, William Travers 
(Mr. Rodgers), Raymond Measer and 
Richard Fairbanks. Mr. Rodgers holds 
the “ever-burning lamp of knowl- 
edge,” a memento of his talk at the 
Section’s December meeting. 


photo at left: Gerald L. Andrus, president, New Orleans 
Public Service; C. Clifford Rawls, president, Louisiana 
Power and Light; (photo at right) G. J. Schroeder, chair- 
man, New Orleans Section; C. J. Sinnott, New Orleans 
Public Service, chairman of meeting; C. L. Osterberger, 
Louisiana Power and Light. The meeting, held at the 
Royal Orleans Hetel, was attended by 300 people. 
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Installations in the News... 


Lighting Channels Department Store Traffic 


In addition to supplying 100 footeandles of comfort- 
able illumination on the merchandise displays, the light- 
ing system designed for The House of Jaffe department 
traffic 


customers to elevators and exits to reduce the congestion 


store, Butler, Pa., acts as a 


and confusion in the first floor sales area. 


shows fluorescent coves, mounted 


right angles to the aisles, 


director, 


across 


combined with ceiling recessed 


fluorescent units 
leading 
lead shoppers ] 
Photo at left 
the ceiling at 


Penn Power Co., 


tomers to elevators at the rear of the store. 


faving 


incandescent units, creating a path of light to lead eus- 


Large area 


with louver shielding and 


egg-crate 


fluorescent valances along the side wall (photo at right) 


the elevators to the exits in the 


least crowded part ot the store 


Photos and data are 


of William Roll, West 


Cabin Hill, Greensburg, Pa. 


courtesy 





Hotel 
quarters for the event. 

The Reber-Friel Co., 
hibit management firm, 
the 


seum and the Statler, joint head 


Philadelphia ex 
has been retained 
Floor plans 


to manage exposition. 


and detailed information now in prepara 
tion are available to interested companies 
Reber-Friel, 117 S. 17th Phila 
Pa. 


from St., 


delphia 


$4 Billion Invested in RGD 
By U. S. Electrical Industry 


The electrical industry’s $4 billion in 
vestment in research and development 
during 1960 was greater than that of all 
other United States industries combined. 
The this 
formed for 
the 
presented to a group of management ex 
ecutives at the 34th Annual Meeting of 
the National Electrical 
Association in New York 
advances, through materials 
Dr. Herbert 


president of General Tele 


announcement of expenditure 


the background reports on 


dividends of some recent research, 


Manufacturers 
City. 
Lighting 

research, as reported by 
Trotter, Jr., 
phone and Electronics Laboratories, in 
cluded improvements in fluorescent lamp 
color and efficiency, development of elec 
troluminescence and advances in photo- 


graphic flashbulbs. Other speakers dis 
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cussed direct methods of 


progress in 
structural mater) 


and the 


power generation and 


als, as a result of research, rea 


shift of the center of scien 


sons for the 


tifie research from the is to the in 


dustrial laboratory 

Wakefield Plans Merger With 

Abrasive & Metal Products, Detroit 
The Wakefield Co - 

has announced plans 


Metal Products 


Vermilion, Ohio, 


for a merger with 


Abrasive & Co. of De 


abrasives and 
The 
which was announced by president A. F. 
Wakefield, 


proval, will provide for the diversification 


troit, manufacturers of 


grinding wheels for industry. plan 


subject to stockholder ap 
of products with assets available for ex 
pansion through the acquisition of com- 
panies in related or other fields. 

will be 
headquarters in 
the 


of the new 
with 


The name 
Wakefield 
Detroit. 


company 
Corp., 
No 
personnel or 
= a 
vice-president of 
Co. 


planned in 
policies of the 
Wakefield, 
the 


change is 
Vermilion 
executive 
Wakefield 
charge of 


operation. 
present 
will be vice-president in 
the electrical group of the new Wakefield 
Corp. which will include the Vermilion 
activities. 


Officers of the new corporation will be 


Wakefield, chairman; 8. J. Menzel, 
Wakefield, ex 
group; 


se 
Detroit, president; T. D 
cutive electrical 
Paul J. 

president, 
brook, 


treasurer and comptroller ; 


vice-pre sident, 
Detroit, executive 
group; J. M. 


finance, 


Brown. Vice 


abrasives Sur 
vice-president, 
Harold Olson, 
Executive committee 
ides Messrs. Menzel, T. D. Wakefield 


Kamm, president of Cleveland 


Detroit, 
Detroit, see retary 
ine] 
and J. O. 
Quarries 
Wakefield Co. 

No date 
Wakefield 


merger, which has been approved by the 


and a director of the present 


the 


proposed 


has been set for vote of 


shareholders on the 


directors of both companies. 


Plastics in Building Exhibit 
To Travel Under SPE Sponsorship 


and technical 


the 


A traveling educational 
exhibit developed around theme of 
**Plastics—A New Build 


ings,’’ has been organized by the Plastics 


Dimension in 


in Building Professional Activity Group 
of the Society of Plastics Engineers, un 
der the chairmanship of Armand G. Win- 
field. Scheduled to 
Mass. on April 15, the exhibit will travel 


open in Springfield, 
to some 16 majer North American cities 


for month-long 1961 


1963. 


showings during 
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\¢ a « ' : te Vl h 1-3 Advanced Residentia 


} for Academy of Lighting Arts Gr 
. snown Ih museums na univer The 
Warch 


rhe edueational part 


6-8 Electrical Contractors 

s designed to bring technical info Warch 8-10—Architects and Consulti 
neers 

Warch 13-17 Commere 

or designers and students in tl ‘ anantate 


tion to architects, builders, contra: 


The technical d splay, « npo ipril 5-7 Advanced Resider 

ndividual units demo ipri 10-11—Industrial Exe 
plastic materials and designed li pril 13 School Lighting 
| products available for use 4—Basic Course on Light for Living 
htin service personne distributors 


I ided into four n or s residential designers electri contractors 
SI Advanced (x re nd Indus 


ekground and introduction 


\ ) ations 
interior furnishings PI 
f?.276 Commere : 
The b ises of exist mentals 


14-16 New Develop 


1} and Indu 


Industri 


Schoo 


G-E Institute Offers 
Wide Range of Lighting Courses 


E. W. Commery Library 
Donated to Miami University 





Watch for Innovations in March IE 


mm meml s’ desks about Mareh 15, will b 

parts. P: will consist entirely of applica 

rineering ticl practical current lighting applica 

ig several new departments 

advertising ¢ will contain, all together, fourteen 


1960 National Technical mnference papers, along with 


Society's publications program 1s 

uproved service to members through 

The early publication, within 

om er, of a lara é ag f the Conference papers is 
expected to open e pace ot subsequent issues of IE to 
in increased volume of timely lighting application articles and 


tems of current interé to a larger number of members 











Lightina Views 


IES MEMBER, Robert S. Wiseman 
(right), receives “Outstanding” rating 
certificate for his work as chief of the 
Warfare Vision Branch of the U. S. 
Army Engineer Research and Develop- 
ment Laboratories, Ft, Belvoir, Va., 
from Col. John H. Kerkering, director 
of the Laboratories. Dr. Wiseman had 
previously received a “Sustained Su- 


perior Performance” award. 


Mr. Commery, who died on May 25, 
1960 at the age of 66, was an IES Fellow 
ind internationally known residential 
ghting expert. His professional career, 
spent entirely with the General Electric 
Lamp Division, culminated in the posi 

on of residential lighting supervisor. 

Following his retirement in 1958, Mr 
Commery moved to Key Biscayne, Fla., 
where he was active as a speaker, light 
ng eonsultant and member of the IES 


Southeast Florida Section 


Electric Utilities Plan 
Exhibit for '64 World’s Fair 


{ new corporation, Power & Light 
Exhibit, Ine., has been organized by the 
publie electric utility companies to handle 
the industry’s participation in the 1964 
65 New York World’s Fair The com 
pany has already selected a 44,000-square 
foot exhibit space and retained VEK As 
sociates, Ine., to develop architeetural 
plans, theme, exhibits and programming 
for the display 

Ernest R Acker, chairman of the 
board of Central Hudson Gas & Electrie 
Corp., was named president of Power & 
Light Exhibit, Ine. Mr. Acker is also 
chairman of the Edison Electrie Insti 
tute World’s Fair Committee. Other offi 
cers of the new corporation include: vice 
president, Edwin Vennard, managing di 
rector, EEI; seeretary, G. F. Landrith; 
treasurer, H. S. Sutton, treasurer, Con 
solidated Edison Co. of New York; as 


Continued on page 12A 
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2’ x 2’ control lenses of PLEXIGLAS mounted in pairs, County of Sonoma office building, office of Superintendent of Schools, 
Santa Rosa, California + Architects: Steel & Van Dyke, Santa Rosa 


Plexiglas...for lighting that stands out and stands up 


“Tllumination of the highest quality.”” This is the 
phrase that describes installations of lighting equip- 
ment which includes control lenses molded of 
PLEXIGLAS® acrylic plastic. 


Lenses of PLEXIGLAS provide freedom from glare at 
any normal viewing angle, because they are pre- 
cisely designed optical elements that “bend”’ light 
rays. And the crystal clarity of PLEXIGLAS assures 
full utilization of light, with complete visual comfort. 


In addition, PLEXIGLAS lenses remain free of dis- 
coloration even after years of exposure to fluorescent 
light. They are strong and rigid yet light in weight, 
resulting in safety overhead and ease of maintenance. 


We will be pleased to send you the names of equip- 
ment manufacturers who use PLEXIGLAS lenses, and 
a copy of our bulletin ‘“‘PLExIGLAs for Lighting,” 
which contains full details on the use of this quality 
lighting material. 


Chemicals for Industry 


iI ROHM & HAAS 
——S> COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Co. of Canada, Litd., West Hill, Ontario 


PLEXIGLAS 
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the position of commercia 


lighting sales supervisor 


One of the most active IES 
the West Coast. Mr. Maey 
th Pacifie Coast Regional 


Chairman for the past three 


K Associates, Inc 
Vande burg Linkletter Associates 1sC¢ s credited with the teve lopment . 
Services and W alter Ki ide Constructors an gional speaker circuit plan which 
was organized to handle the planning ranges to bring noted speakers to 
West Coast for a planned tour of all 


the Society’s Seetions and Chapters 
l 


the area 

C. W. Macy Retires Mr. Macy was chairman of the Golden 
Spent 32 Years with PCG E Gate Section in 1957-1958, seeretary in 

Chic) Macy retired from the 1955-1956, and a member of the Confer Cc. W. Maey 

& Electric Co. in ‘ra ence Executive Committee for the 1959 
cisco on February 1. He had be 0 IES National Technical Conference in 
ciated with the company since I92S, and San Franciseo. In addition, he has been 1 member of the Office Lighting Com 
mittee and several of its subcommittees 
for many vears 

In 1940, Mr. Macey joined IES 

issociate member, transferring to 


ber grade in 1946. He attended the 





de Commerce in Toulouse, France 
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A), (M and F indicate Associate 
Member, Member and Fellow grade in 


the Soe ty. 


J. Stanford Smith, General Electric 
Co., Hendersonville, N. C., has been elect 
ed chairman of the Street Lighting See 
tion of the National Electrical Manufae 
turers Association. Mr, Smith succeeds 
E. B. Karns (M), Westinghouse Electric 
Corp., Cleveland, Ohio. F. A. Radolph, 
president of the Ripley Co., Ine., Middl 
town, Conn., has been named vice chair 
man, and K. C. Dorland (A), The Union 
Metal Manufacturing Co., Canton, Ohio, 
has been elected to represent the Section 
on the board of directors of the NEMA 


Lighting Equipment Division 


—= \ committee of seven executives has 
controlling 

een appointed to guide the newly es 

tablished Research Division of the Edi 


during re 


Red ele —_ son Eleetric Institute, according to an 
found to prevent flowering in som innouncement by EEI president Sherman 
its, promote in others, and pro R. Knapp. Chairman of the Researeh 
note seed germination and production of Division Exeeutive Committee is Willis 

1 coloring in plant parts Gale, chairman of the Commonwealth 
he length of time plants are exposed Edison Co., Chieago, Ill. Members are 
to light also influences their growth P. A. Fleger, chairman of the board and 
president, Duquesne Light Co., Pitts 


uurgh, Pa.; R. A. Gibson, president of 
lhe Hartford Electric Light Co., Hart 
ford, Conn.; J. K. Horton, president of 


some plants require long pe riods of light 
by oot roo i ‘ redit vit for flowering, while others flower only 
having ifter prolonged periods of darkness 
growth-controlling tin 1 These research findings have aided in the 
the Southern California Edison Co., Los 


scientific selection of optimum crops : 
Angeles, Calif.; D. C. Lace, president, 


stance four 


a blue pigment wh ‘ es ope! for particular areas 
; , ublie Servie leetrie an Gas Co., 
ing or closing according to Kind © Photo and data courtesy of General Public ervice Electrie and Gas 


light received Eleetrie Co., Cleveland, Ohio Continued on page 


12A Lighting Neu ILLUMINATING ENGINEERING 





SYLVANIA 
FIXTURES 


Specify with Confidence 





Photographed in the offices of Lawrence W. Hornfeck, Consulting Electrical Seiten Pittsburgh, Po. 
You have everything you need when you include Sylvania e Advanced thinking in product and planning. 
Fixtures in your lighting specifications : e Trained, experienced personnel ready to help you 
e A wide selection of commercial and industrial fix- with your lighting problems, if you desire. 

tures to fit in with any type building. If you do not have the latest Sylvania Lighting Fix- 

2 basic ceiling lighting systems with many variations tures Catalog and Lighting Design Data Booklet, you're 

to suit individual preferences. missing two important lighting tools. Send for your copies 

Extremely flexible line of shallow recessed and Air- today. See for yourself why we say “Specify Sylvania 

Handling Troffers. Lighting Fixtures with Confidence.” 

Guaranteed performance based on 22 years’ experi- 

ence in fluorescent fixture research, design and manu- SyLvania LIGHTING PRODUCTS 

facturing. 

Wide acceptance as a quality name in the lighting 

industry. One 48th Street, Wheeling, W. Va. 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 


FEBRUARY 1961 13A 


A Division of SYLVANIA ELecTRIC Propucts INC. 





Installations in the News... 


craic AN® GAS COMPANY 


Generating Station Becomes New Jersey Landmark 
400-watt 


wteandles o1 
f indles on 
station's 


kilowatts 





or ru 


tandards pro 


} W. W. Lynch, co! 
Associa 


ind president 


consum 
‘ sting! ouse 


will 


! rt Judd, a ce 
Wallace R. Brode w 
r. E. Veltfort, « 
\< , 
O. Mattocks, A ppointment of William B. Maley 
tut f yment has been an 


Tn Milford 


Conn. Formerly associated with the Re 
liance Electric and Engineering Co., 
Cleveland, Ohio, Mr. Maley’s new respon 
sibilities include the determination and 


evaluation of new products and markets. 


Leonard V. James (F) has resigned 
as a consultant to the Solar Light Manu 
facturing Co., Chieago, Ill, to make his 
home in Searsdale, N. Y. Mr. James, 
who became an illuminating engineering 
consultant after his retirement from the 
General Eleectrie Co. in 1949, was asso 


ciated with Solar for six vears, 


Deaths 


W. H. Alexander, American Sterilizer 
Co., Erie, Pa. 

W. J. Beran, San Diego Section 

C. F. Davis, Southern California Section 
Adolph Fremder, St. Louis Section 
C, S. Leopold, Philadelphia Section 

J. B. O'Donnell, Milwaukee Section 

W. L. Parish, Iowa Section 

A. M. Rosenblatt, New York Section 
R. D. Seribner, Northumberland Section 
B, C. Vawter, Ohio Valley Section 

K. R. Wolfe, Philadelphia Section 
Philip Young, New York Section 





OOKS AND 
PAMPHLETS 





Guide for Planning and Operating 
Charch Kitchens, published by the Edi 
son Eleetrie Institute, 750 Third Ave., 
New York 17, N. Y., 26 pp. 

Designed as a practical guide for 

irch groups whose building programs 
eontain plans for kitchen facilities, this 
publication includes a summary of the 
various aspects of electric cooking 

Prices are $22.50 per 100 copies, plus 
10 per cent to nonmembers of EE! 
Orders should be sent to the Sales Divi 
sion, Edison Eleetrie Institute, at the 


il 


wove address 


Salaries and Income of Engineering 
Teachers—1960, available from Engi 
neering Manpower Commission, 29 West 
9th St.. New York 18, N. Y. 25 cents 

Results of a survey of the ineome of 
over 5000 engineering teachers more 
than half the total number reported in 
this publication indicate that their in 
ome has risen 14.7 per cent over the 
past two years The survey was con 
lueted by the American Society for En 
gineering Edueation under a grant from 
the National Science Foundation. 

Report of the survey results, prepared 


Morris A. Horowitz of the Bureau of 


Continued on page 19A 
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Four-lamp unit 
No. 5024 illustrated 


Newly Improved in Three Ways 
THE GARCY ULTRA-LUX 


@ New Fiberglas diffuser 
®@ New uniformity of brightness 
@ New and distinctive styling 


NEW CHOICE OF DIFFUSERS. A Garcy first 

. . . Owens-Corning’s polarizing Fiberglas in a 
curved panel. In milk-white diffusers, our 
Koppers Even-Glo polystyrene and Plexiglas 
acrylic are the finest available. 


NEW SURFACE BRIGHTNESS CONTROL. 
A slight alteration in the relationship 

of the diffuser to the lamps has completely 
eliminated shadows and lamp images, 
resulting in uniformly soft surface 
brightness across the entire panel. 


NEW STYLING. The shallow, ceiling-hugging 
design that gives Ultra-Lux its ‘‘built-in 
look’’ is unchanged but the end has been 
re-styled for a cleaner, trimmer appearance. 


The Ultra-Lux is available 12” wide 
(two-lamp 4 ft. or 8 ft.) and 24” wide 
(four-lamp 4 ft.) as shown above. 


Send for newly published Bulletin 60-C 


GARCY LIGHTING 


| titi tine ee 
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> 228 Rek-jie), Eid ielel a DUST-TIGHT 


SPECIAL LOCATIONS 


— =i 


Conch-light > Flood light Sealed beam light 


Witwo/ & 
~ i 


Louver light Mushroom island light 


ELECTRIC MANUFACTURING CO. 
Vandeventer and Easton Ave. « St. Louis, Missouri 


in Canada: Killark Elect 
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VAPOR-TIGHT 


ACCESSORIES 


FEBRUARY 196] 


Wherever protected 
illumination is needed... 


AILLARK 
Gh! 
FIXTURES 


SERVE WITH 
DEPENDABILITY 


A complete line of industrial and commercial lighting fixtures allows Killark 
to serve all types of installations with proper protected lighting. The Killark 
ability to supply exact needs means maximum safety, convenience, and 
efficiency—for both hazardous and non-hazardous locations. 


All Killark fixtures are cast from aluminum to provide important extra 
advantages. Installed inside or outdoors, they remain permanently 
rust-proof. They give outstanding service in many areas where corrosion 
is a problem. Aluminum also dissipates heat at a much faster rate, 

and is safer because it’s non-sparking. 

Simplicity of design is still another reason for the superior performance 
of Killark light fixtures. Most styles have interchangeable parts to allow 
quick, inexpensive changes in mounting method, wattage capacity, type 
of globe, or reflector. Relamping can be done easily without tools. 

Your Killark dealer can supply these fine light fixtures promptly— 

from his stock or one of the nineteen Killark warehouses in the 

United States and Canada. 


Killork light fixtures ore U.L. and C.S.A. approved. 


SOLD THROUGH WHOLESALERS FROM COAST TO COAST AND IN 
CANADA. WAREHOUSE STOCKS IN NINETEEN CITIES. 








The nearsighted MISTER MAGOO says... 
“1938? What magnificent memories. I gave that 
boy Corrigan his navigating instructions, and 
General Electric invented the reflector lamp. Happy 
birthday, G-E Reflector Lamps! Blast this carafe! 


How do they expect a man to get a cup of coff 


© uPA 
PICTURES, INC. 


General Electric Reflector Lamps 
laugh off dirt and dust— 
send more light where it’s needed 


Now your customers can cut maintenance costs— 
and get more light overnight—without spending a penny 
for new equipment or increasing their power costs. 

How? Switch them to General Electric Reflector 
Lamps for their filament or mercury lamp systems. 

A pure silver reflector (or phosphor in mercury 
lamps) is sealed inside a specially shaped bulb where 
it can’t get dirty. It directs more light down on the 
job—day in, day out. Customers get all the light 
they pay for. Employees get more light, can do better 
work faster 

Maintenance men seldom, if ever, have to clean 
fixtures. All they do is change burnouts—and the 
long, uniform life of G-E Lamps means changing can 
be done on a regular schedule. 


18A 


General Electric Filament Reflector Lamps (devel- 
oped in 1938) are available in 500-W, 750-W and 
1000-W sizes with pure silver reflectors (above). G-E 
Mercury Reflector Lamps (1952) come in 400-W 
silver or phosphor reflectors), and 1000-W (phosphor 
reflector) sizes. Your General Electric Lamp distrib- 
utor can help you pick the best one to recommend. 
Call him today. General Electric Co., Large Lamp 
Dept. C-12, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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(Continued from page 14A 


Business and Economie Research, North 


eastern University, Boston, is an adjunct 


to a more comprehensive survey of pro 
fessional income of all engineers, sched 


uled for publication later this year 


for Office Man- 
Office 


1960 Bibliography 
published by National 
Willow 


agement, 
Management Association, Grove, 
Pa. 74 pp., $5.00. 

References to over 550 magazine articles 
and 70 books in the field of office man 
May, 


contained in the 


agement published between 1959 


and April, 1960, are 
16th annual edition of this bibliography. 
The 
articles, booklets and 


compilation is in three sections 
reports, books and 
listing of publishers pre 


films—with a 


ceeding each section 


American Standard Drafting Man- 
ual, Section 15, Electrical Diagrams, 
Y14.15-1960, available 
Standards Association, 10 East 40th St., 
New York 16, N. Y. Price: $1.50 

Definitions and general information ap 


of the 


from American 


plicable to most commonly used 
electrical diagrams and recommendations 
on preferred practices for use the 


preparation of these diagrams are con 


tained in this manual. The data in the 
standard pertain to electrical diagrams of 
the type used by the electronics and com 


cations industries 


Directory of National Associations of 
1960, available 
Superintendent of Documents, U. 8. Gov 


W ishington 


Businessmen: from the 


ernment Printing Office 


D. ¢ Price 


Societies of engineers and scientists, in 


addition to trade associations, are listed 


in this U. S. Department of Commeres 


publication. Data on some 2,000 national 


organizations include number of mem 
bers, size of staff, name and title of chief 
executive, year organized and mailing 
address. 

submitted to De 


Orders may also he 


partment of Commerce Field Offices 


The Road to Graduate School, pub 
lished by the American Society for En 


gineering Education, 20 pp. No charge 
for undergraduate engineering students. 

Prepared by students in the University 
of Illinois chapter of Tau Beta Pi, engi 
booklet 


deserip 


neering honorary society, the 


aims at presenting an objective 
tion of graduate study at any accredited 
engineering school in the United States. 


Academic, financial and social considera 
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1961 Dates of Interest to IES Members 


February 
February 1!9-22—-National 


Association Convention, Benjamin Frank 
lin Hotel, Philadelphia, Pa 


March 


Society of 


Eleetrie Sigi 


March 2-4—Optical America, 
Roosevelt Hotel, Pittsburgh, Pa. 

March 5-8—Third National Lighting Ex 
position and World Lighting Forum, New 
York City Coliseum, New York, N. Y. 
March 8-9—- National 


ing Maintenance Contractors, Central Re 


Association of Light 


gional Meeting, Cleveland, Ohio 
March 20-23 

Annual Sales 
Beach Hotel, Chicago, I! 
March 21-23—American 

ence, sponsored by LTllinois 
Sherman Hotel, Chicago, | 


April 


Electrical Home Show, 
Rochester, N. Y 


Edison Electric Institute, 


Conference, Edgewater 
Power Confer 
Institute of 


Technology, 


April 8-15 War 
Memorial Buil 
April 10-11—East 
ference, IES, 
Philadelphi: 
April 10-12 
Annual Me« Sherator 
ter, N. Y 

April 17-18—Southwestern Regional Con 
ference, LES, Hotel, Oklahoma 
Okla 
April 20-21 
Regional Conference, 
tel, Atlanta, Ga 
April 23-28 


Annual Convention, 


ding, 
Con 


Regional 
Franklin 


Ce ntral 
Benjamin Hotel, 


Color Counel 


Hotel 


er-Society 


- Roches 


Skirvin 
City, 
Southeastern/South Central 
LES, Biltmore Ho 


Institute of Archi 
Philadelphia, 


Americar 
tects, 
Pa 
April 29-May 3 
Electrical Distributors, 
tion, Detroit, Mich 
April 30-May 4 
Claypool Hotel, 


National Association of 


Annual Conven 
Electrochemical Sox iety 
Meeting, Indianapolis, 
Ind 


May 


May 1-2 Intermountain 
ference, IES, Salt Lake City, 
May 
trical 
Conference, 
Ky. 

May 2-4—Electri 
Sixth Biennial Midwest 
try and Lighting Exposition, MeCormick 


Regional Con 

Utah. 
Institute of Ele 

Rural Electrification 


Hotel, 


1-3—American 
Engineers, 
Kentucky Louisville, 
Association of Chik ago, 
Electrical Indus 


Place, Chicago, Ill. 
May 4-5—South Pacific 


Conference, IES, Sacramento Inn, Sacra 


Coast 


Regional 


mento, Calif. 


May 8-9 
Conference, 


Northwest Regional 
Harrison Hot Springs, 


Pacifie 
IES, 
Harrison, B. ¢ 
May 15-!6—Canadian Regional Confer 
nee, IES, Queen Elizabeth Hotel, Mon- 
treal, Que. 

May 15-!7—Building 
Conferenee, Shoreham 
ton, D. C, 

May 22-25—Design Engineering Show, 
Cobo Hall, Detroit, Mich. 


Institute 
Washing 


Research 
Hotel, 


June 


June 2-3—Maritime 
Moncton, N. B 
June 5-7—Edison 
nual Convention, New 
June 5-9 Plastics Indus- 
try, National Conference, Commodore Ho 
tel, New York, N y 

June 7—IES Council Meeting, 
Plaza Hotel, New York, N. Y. 


re invited to attend meetings 


IES 


Conference, 


Institute, An 
York, N. Y. 


Society of the 


Electric 


Barbizon 
Members 
as guests 
of Council. 
Juve 8-9 
ence, IES, Be rkeley Carteret 
Park, N. J 
18-23 
Engineers, Summer General 
Ithaca, N. Y. 
19-20—Great 
IES, 


Ohio 


Northeastern Regional Confer 
Hotel, As 
bury 
Elee 
Meet 


June American Institute of 
trical 
ing, 
Con 


Hotel, 


June Lakes Regional 


ference, Sheraton-Gibson 
Cincinnati, 
June 23-28 Society of Heat 
ing, Refrigerating and Air Conditioning 
Engineers, Annual Meeting, Chalfonte 
Haddon Hall, Atlantie City, N. J. 


American 


July 

July 4-7—National 

Engineers, 

Olympic Hotel, Seattle, 

18-20—W estern 
Pan Pacific 


Calif 


Profé s 
Meeting, 


Society of 
Annual 
Wash. 
Plant Maintenance 
Auditorium, Los An 


sional 


July 


Show, 

geles, 
August 

21-23—National 


Maintenance 


Association of 
Contractors, Na 
Hotel, Las 


August 
Lighting 
tional Convention, Flamingo 


Vegas, Nev 


September 


14-15 
ment Meeting, sponsored by 


Manage 
AIEE and 
ASME, Hotel Roosevelt, New York, N. Y. 
September 24-29—lIlluminating Engineer 
National Technical Confe 
ence, Chase-Park Plaza Hotel, St. Louis, 
Mo 


Engineering 


September 


ing Soc ety, 
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This is the embodiment of a design philosophy...a blending of function with aesthetics 
.+.an imaginative application of appropriate materials to good lighting. The product is Corona, 
an appealing new treatment for fluorescents that transforms them into an effective decorative 


element. A wonderfully warm walnut frame surrounds the diffusing pane, while handsome birch 


NEW! FLUORESCENTS 














Licgtlitrc 


Jersey City 5, New Jersey Showrooms: New York, Chicago, Dallas, Los Angeles 


Corona is stocked by these Authorized LicuTotier Distributors: 


ALABAMA 


INDIANA MAINE MISSOURI NEW HAMPSHIRE 
ft. Wave few . Kansas City Portsmouth 
A . a tle : slasco Ele Mass. Gas & Elec. Light Ca. 
wy A - — St. Louis 
. - MK. Clark 
" rug held 
> ase the southern Materials Co 
© Gas Light Co ue 


NEW JERSEY 
MARYLAND 


MONTANA 
». Ce Great Falls 
tenderé flo y State Ele 
MASSACHUSETTS acter State € NEW MEXICO 
om . [ (buquerque 
+¢ tandard Ele up NEBRASKA The Lighting and Main. C 
x - & lencol= 
MINNESOTA White Electr wpp'y Co 
Dalaele 
Deel am oO >. 
— rae Omebe 


NEW YORK 
Kinghamion 
Frene 


Fix. & Sup. Co Elec. Sup. Co. 


A. Anderson & 
t NEVADA 
Rew 
Western Elec. Dist 


fale 
jo incand. Light Co. inc, 
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baffles cut a pleasing modular pattern across its surface. The feeling is one of warmth and friendly 
informality . .. contemporary in styling, yet completely harmonious with traditional decor, residen- 


tial as well as commercial. Optically, Corona is all that one might expect from a fine lighting 


instrument engineered by Lightolier. In four sizes: 54” x 54”, 30” x 30”, 32” x 54”, 16” x 54”. 


FRAMED IN FINE WOOD 

















To learn more about Corona and other surface and pendant fixtures, write today for a complete brochure to Dept. IE-2 


i f= i2 


... for a better way of Light 


oughbeepiie e “ Wik 
lectra Sup. Co. 5 Power Ele ” a acite Ele 


RHODE ISLAND 
Pawtos bet 


Mayor € 
Proved 
OKLAHOMA 
Oklahoma City 
Elec. Sup. of Ohiahoma “4TH CAROLINA 
00 0 
ed Sup. Co apito! Ele 
OREGON ; tudios No.and 
Portland 
Baker Barkon Co 
SOUTH DAKOTA 
BU sterioun 
arson Cle 


PENNSYLVANIA 


NORTH DAKOTA TENNESSEE 
Keovrslle 


Fargo 
Northwest Elec. Sup. inc c Fluorescent Sup. C Pioneer Elect Dist Square Elec. Sup. Co. 
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EASTERN PENNSYLVANIA SSOTION 


Ont No Elections 
ergradu ’ idifel Ss 10 Hydro 


‘oronto Ont 


issed from the 


view Power Commissio MARYLAND SECTION 


ie iate Members No Elections 


Christenson, 8. V., 


ivailable from engineering 


Donovan Constru 
chapters of 7 ates aon PHILADELPHIA SECTION 


of Canada Ltd., Toronto, Ont 
Rg. VY 


Toronto. Ont 


Associate Members 

Manwaring, A. H Ii! 
& Manufacturing Co 

McKinnon, ( H Philadelphia 
Philadelphia, Pa 


Canadian General | 
Philadelphia Electric 
Philadelphia, Pa. 
Electric ( 


Glass——Integral Component of Qual- 


WINNIPEG CHAPTER 


ivailabls fron Lightiz 


ity Lighting, 
rtment, Corning Glass Works 


Y. No charg PITTSBURGH 


EAST CENTRAL REGION SECTION 
CAPITAI Member 
*Doherty, W. J 


burgh, Pa 


Offered as an idea stimulator SECTION 


General Electric Co., Pitts 


tects, eontractors 


engineers 
ers, this brochure illustrates 

(Continued on page 26A 
veral lighting insta ; ’ 


Also included are data on lighting | 


und fixtures used in each installa 





1961 IES Regional Conferences 


MEMBERS 


EW 


eeeereeecees 


Region 


East Central 





Southwestern 


Southeastern 


Central 


South 


CANADIAN REGION 


Ruvenose CHAPTES 


Inter-Mountain 


South 


Northwest 


Canadian 


Northeastern 


ikes 


Great L 


lighting Vews 


Pacific Coast 


Date and Place 


April 10-11 


jenjamin Franklin Hotel 


Philadelphia, Pa 


April 17-18 
Skirvin Hote 


Okla. 


Oklahoma City, 


April 20-21 
Biltmore Hotel 


Atlanta, Ga 


May 1-2 


Salt Lake City, Utah 


May 4-5 
Sacramento Inn 


Sacramento, Calif 


May 8-9 
Harrison Hot Springs 
Harrison, B. C 


May 15-16 
Queen Elizabeth Hotel 
Montreal, Que 


June 8-9 
serkeley-Carteret Hotel 
Asbury Park, N. J. 


June 19-20 
Sheraton-Gibson 


Hotel 


Cineinnati, Ohio 


Chairman 


Ralph R. Enghouser 
Sylvania Electric Products 
4700 Parkside Ave. 
Philadelphia, Pa. 


Paul R. Sheline 

Paul R. Sheline Co 

1715 Linwood Blvd 
Oklahoma City, Okla 


Charles R. Minors 
Georgia Power Co. 
P. O. Box 1719 
Atlanta, Ga 

Donald Dyrenforth 
General 
249 E 
Salt Lake City, Utah 


Eleetrie Co 
5th South 


Wayne F. Muleock 
Utah Power & Light Co 
P. O. Box 899 

Salt Lake City, Utah 


M. P 
Smoot-Holman Co 
1331 T St. 


Sacramento, Calif. 


Fenton 


E. A. Adams 

Griffon Sales Ltd. 
551 W. 8th Ave. 
Vancouver, B. C. 


Jd. FP. 
Shawinigan Water & Power 
600 Dorchester St. West 
Montreal, Que. 


Cristel 


Bruce J. Jensen 

Public Serviee Eiectrie & 
Gas Co. 

80 Park Place 

Newark, N. J. 


H. K. Flint 
2926 Debreck Ave. 
Cincinnati, Ohio 
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Careful attention to design and construction refinements 


characterize Revere's standard line. These same skills help 


answer the unusual equipment needs brought to Revere 
by volume users of specialized outdoor lighting products. 


What makes Revere the consultant’s choice for outdoor lighting? 


Revere capacity gives you wider choice of standard 
equipment and excellent service on custom designs 


You can solve the vast majority of outdoor lighting prob- 
lems with the wide line of standard equipment listed in 
Revere’s catalog. And for unusual application require 
ments, you can get prompt service on custom-engineered 
equipment or modifications of our standard designs. 
Revere’s high-volume production capacity and large 
inventory account for the great selection of equipment 
available for immediate delivery. Special facilities ac- 
count for fast service on custom equipment available in 
production quantities for volume users. And Revere’s 
policy of designing up to a performance level, never 
down to a price level gives users all the light they pay 


OuUTDOOR 


Revere Electric Mfg. Co. 


for in fixtures that outlast even their own expectations. 

Revere offers consulting engineers and their clients 
the industry’s widest line of outdoor fluorescent, incan- 
descent and mercury luminaires as well as poles and 
accessories design matched for best appearance and 
peak lighting efficiency, and structurally matched for 
strength, balance and trouble-free installation. For 
complete descriptive and technical data, write for your 
copy of Revere’s comprehensive outdoor lighting cata- 
log. For information on custom engineered lighting 
equipment, feel free to consult your Revere sales engineer. 
He can show why Revere is the consultant’s choice. 


LIGHTING 


e 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 


Long Distance Phone: NI les 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis-Albright Lighting Ltd., Leaside, Toronto 17, Ontario  gyr-o-213 


Selecting everything you need in outdoor lighting from 
one reliable source saves time, trouble and money. Shown 





No. 8700 bi No. 199 





are just a few representative fluorescent, incandescent 
and mercury fixtures and poles from Revere’s wide line. 





r 
7 No. 8600 


No. 3800 


i No. 4200 
 — 


zt 





No. 5400 No. 560 








The 
wraps 
are 


off 


Curtis-AliBrite presents 3 new 
innovations in illumination...a series 
of advanced designs inaugurating a 
10-year plan of product development! 


Tomorrow is here! Curtis-AllBrite promised you the 
future and here it is in 3 new luminaries . . . truly in- 
spired designs—advanced concepts in lighting. 1. Shal- 
low Troffer “Slimplicity” unit with new Curtis-AllBrite 
CALux lens. Ideal for building concepts where ceiling 
installation areas are cut to a minimum. 2. The 88 
Industrial Series . . . the first fixtures truly designed 
for Power-Groove lamps. Secret of superior per- 


formance is lamp spacing, assuring maximum 


efficiency. 3. The Curtis-AllBrite Ventro-Lux with 
Anemostat air diffuser, a complete package, providing 
illumination and air distribution (lighting, heating, 
cooling and ventilating) . . . a combination providing 
+ utilities to cut installation costs 4 ways . . . available 
with the new CALux lens. 

These new fixtures are the initial offering of the many 
new things you can expect from Curtis-AllBrite—a 
company that has over 50 firsts in the science of illumi- 
nation. So look to Curtis-AllBrite for new ideas—new 
answers in lighting today, tomorrow, and 10 years 

from now. Curtis-AllBrite Lighting, Inc., 
6135 W. 65th Street, Chicago 38, 
Illinois—352 Shaw Road, South 


San Francisco, California—Toronto, 





lighting, longer lamp life, greater ballast 


CURTIS-ALLBRITE 


LIGHTING, INC 


Visioneers in Planned Lighting 


Canada — Vancouver, B.C., Canada. 
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@ Shallow Troffer Slimplicity” unit — 
with flowing contours that will be 
around for years to come—ideal for 
offices, hospitals, schools, stores, and 
banks. Available with the new CALux 
plastic lens . . . providing maximum 
concealment of lamp . . . high 

output and attractive appearance 
Another first from Curtis-AllBrite. 


@ The new ALZAK 88 Industria 
Series — bringing a new dimensior 
to industrial lighting 

a forward concept in harm 


with today s plant designs 


‘Tomorrow is here! 
Look...look...look what’s new 
for you...3 of a series of new 
luminaires that make the future 


a realization today! 


” 


@ Curtis-AllBrite Ventro-Lux — the 
answer to utility, yet brimming with 
beauty. Here you get illumination, and 
air distribution from a combination 
unit. . . available with the new 

CALuy lens. Ideal for offices, stores, 
banks, hospitals and schools. 
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Installations in the News... 


Relighting Modernizes 


Moderni 


lege Medford, 


ation of the lib 


Mass., wi 


decorative changes was 


ing ghting units 


W ood -shis 


lamps 


mounted above the 


perimeter of the 


lis with light 


supp 


Library—Economically 


bookshelves, the 


raise 
the 


etween 


general bright 
level of 


room, 


thus 


ontrast | the work area 


and 


ine of 


the 
rroundings 


with 


Continuous tabl 


urved wood 


shields at 


provides even distribution of 


er the 


work plane 
Photo and data cot 


eld, Mass 


of LAM, In 





GREAT LAKES REGION 


l ighting Vi 


MIAMI 


ORTH WESTERN 


Member 


Onto VALLEY SecTion 


WESTERN 


VWembers 


INTER-MOUNTAIN REGION 


ARI NA 


SECTION 


reducing 
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Products 


Neb. 


over 1,000,000 sq. ft. 


o CIRCLGRID’ 


Light Controlling Louvers 


DISTRIBUTED BY 
Architectural Ceilings 
41-26 27th Street 
Long Island City 1, N. Y. 


Columbia Lighting 
P. O. Box 2180, Spokane, Washingt 


Electro Luminaire Corporation 
1535 South Paulina Street 
Chicago 8, Illinois 
Garcy Lighting 
2475 Elston Avenue, Chicago 47, Illinois 
Lighting Products, Inc. 
P. O. Box 338, Highland Park, Iinois 
Litecraft Mfg. Corp. 
100 Dayton Avenue, Passaic, N. J. 
Luminous Ceilings, Inc. 
3701 N. Ravenswood Avenue 
Chicago 13, Illinois 
Newman Schranz Lighting Company 
2016 Blake Street, Denver 5, Colorado 
Sylvania Lighting Products 
48th Street, Wheeling, West Virginia 
‘Thermotank, Inc., Luminaied Ceiling Dis. 
11191 Lappin Avenue, Detroit 34, Mich. 
‘Thomas Industries Inc., Benjamin Division 
Des Plaines, Illinois 
Triangle Electric Mfg., Co., Inc. 
2150 N. W. Miami Court 
Miami, Florida 
Tropical Lighting, Inc. 
P. O. Box 657, Carolina, Puerto Rico 
United Lighting & Ceiling Company 
2828 Ford Street, 
Oakland 1, California 
J. A. Wilson Lighting 
P. O. Box 5037, Erie, Peansylivania 


IN CANADA 
J. A. Wilson Lighting & Display Ltd. 
280 Lakeshore Road 
Toronto 14, Ontario, Canada 


IN MEXICO 


S. A. 
6A Calle de Lopez No. 100 
Mexico 1, D. F., Mexico 


OVERSEAS 
Greendale Engineering & Cables 
(Pty.) Led. 
43-51 Nelson Street 
Annandale, N.S.W., Australia 
Harris & Sheldon (Electrical) Ltd. 
Ryder Street, Birmingham 4, England 


New Era Lighting Industries (Pty.) Ltd. 
P. O. Box 7125 
Johannesburg, South Africa 





*® Tests prove 
CIRCLGRID VINYL LOUVERS 
give up to 25% more 


light than other louvers 
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A FEW USERS 


Alabama, Birmingham 
Brice Building Company 
Arizona, Phoenix 
Arizona Public Service 
California, Los Angeles 
Signa! Oil Building 
Trans-World Airlines 
California, San Francisco 
Argonaut Savings & Loan 
Florida, Tampa 
Montgomery-Ward 
Indiana, Griffith 
Wiseways Super Market 
Massachusetts, Pittsfield 
Genera! Electric 
Michigan, Detroit 
Lewis Art Supply Company 
Minnesota, St Paul. 
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yo 
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St. Paul Fire & Marine Insurance Company 


Whirlpool Seegar 
New Jersey, Leviton 
Leviton Jr. High School 
New York, Rochester 
Eastman Kodak Company 
New York, Hicksville, L. I. 
Long Island National Bank 
New York, New York 
Hearst Publications 
New York, Brooklyn 
Catherine McCaviey Convent 
Ohio, Parma 
Lincoln Savings Bank 
Ohio, Cincinnati 
New Central Trust Office 
Ohio, Youngstown 
Home Savings & Loan 
Pennsylvania, Philadelphia 
Philadelphia Health Center 
Pennsylvania, Erie 
Hamot Hospital 
Texas, Houston 
Hudson Engineering 
Virginia, Arlington 
Kann's Department Store 
Wisconsin, Appleton 
Hotel Conway 
Oregon, Portland 
Lighting Specialties 
Puerto Rico, Castagner 
Hospital Castagner 


Non-Combustible 


Your decision to 
specify or install 
CIRCLGRID Light 
Controlling Louvers 
may require proof in 
use. With over one million 
square feet of CIRCLGRID 
installed may we direct you 
to a nearby user? A few are 
listed — there are many more. 
We design and manufacture 
CIRCLGRID Light Controlling 
Louvers to highest quality 
standards. They have been 
thoroughly tested by independ- 
ent laboratories and lighting 
specialists and widely proved 
in service. May we send the 
complete CIRCLGRID story for 
your study? 


For Circigrid sample and test report consult Licencees at the left or write fo us 
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BOX 655 + ERIE, PENNSYLVANIA 


Division of Wilson Research Corporation 





In the forest of lighting 





to quality 
remains 
unchanged... 


“If at any time a Sylvania Fluorescent 
Lamp fails in your opinion to provide 
better performance than any other brand 
fluorescent lamps, on the basis of uni- 
formity of performance, uniformity of 
appearance, maintained brightness and 
life, it may be returned to the supplier for 
full refund of purchase price.” 

Only Sylvania backs your purchase with 

this money-back guarantee. You'll find it 

in your Sylvania exclusive Certified Per- 

formance Policy. 

Only Sylvania gives you this positive 

assurance of lower TCL (Total Cost of 


Lighting), which means cost of lamps 

plus power plus maintenance. =) 
Want better light? Want to be sure you're getting it? Call 
your Sylvania representative or write: Lighting Division, 
Sylvania Electric Products Inc., Dept. 61, 60 Boston St., Salem, 


Mass. In Canada: Sylvania Electric (Canada) Ltd., Montreal. 
. +¥ 
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San Jose CHAPTER 
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1961—September 24-29—Chase Park Plaza Hotel, St. Louis, ge Sep See Seas, Sas... Saat 
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September 9.14 Statler Hilton Hotel. Dallas. Texas Beisswinger, V H Los Angeles Department 
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1964—August 30-Septe mber « Fontainebleau Hotel, Miami Beach, & Power, Los Angeles, Calif 
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Recessed Slendex solves tough ceiling problems 
in low ceilings .. . in minimum cavities. Recessed 
only 139” . . . so shallow it handles like tile 
Surface-mounted Slendex is only 3” deep overall 
. ideal for low ceiling installations 


Simplify your next project with Smithcraft 


Slendex. One foot wide for two lamps: 

two feet wide for four lamps. 

Slendex, as well as all Smithcraft fluorescent 
lighting equipment, may be leased under the 


Smithcraft LEASE-LIGHT* Plan to conserve capital 
while enjoying the benefits of good lighting 


*Registered Mork Smithcroft Corporation 


Smithcraft Lighting CHELSEA 50, MASSACHUSETTS 


SPECIFY SMITHCRAFT UNITS FOR EVERY LIGHTING APPLICATION 


— 





— 





|, 


OFFICES — Smithcraft LARGE SCHOOLS — Smithcroft CHELSEA STORES — Smithcraft SONOLUME INDUSTRY — Smithcraft POWER- 
ELEMENT Pre-assembled modular Tops them all for crisp, clean good CEILING SYSTEM High-level il- GROOVE INDUSTRIAL Up to 2% 
units for high-level, comfortable looks, cool low brightness and lumination, plus effective sound times higher lighting levels at a 
illumination of any’ area, in any fast, easy installation. More fix- absorption . Just 7” deep — lower cost per footcandie. PV 


pottern. ture for your money! oedapts to any ceiling plan. series provides 25% vuplighting. 
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Stage Lighting and 
Equipment 














> One of the oldest names in professional lighting. 


e World's largest manufacturer of Alzak reflectors. 








e First to develop individual reflector borderlights and 
footlights. 


e First to develop dead-front, pre-selective manual stage 
switchboards. 


STAGE LIGHTING EQUIPMENT 


Over 44 years of specialized stage lighting experience have proven the MAJOR equipment to be 
superior in every respect. It has met the exacting stage lighting requirements for theatres, audi 
toriums, churches, schools and TV studios all over the country 


e Borderlights e Striplights e Floodlights e Floor and Wall Pockets 
e Footlights e Spotlights e Stage Lighting Accessories 


MAJOR ALZAK* REFLECTORS 


Fabricated of special reflector grade aluminum, and Alzak processed for inherent resistance to 
corrosion and harmful atmospheric conditions. Will not rust, chip, tarnish or peel. Provide lasting 
brilliant reflection. Be sure to specify Major-Alzak reflectors for your lighting in each of these areas 


e Street, Highway 4 Traffic Lighting e School, Store 4 Office Lighting e Surgical & Dental Lighting 
e Outdoor & Area Flood Lighting e Industrial & Residential Lighting e Stage Lighting 





TPAN y INS. 


S * I , Tor EUV NMENT eo). 8s 
+ MAIOR 
LITTLE THEATER 
-=— = 4 
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to attend the Third National Lighting 
Exhibition at the New York Coliseum 
March 5, 6, 7, and 8, 1961. Meet us at 
Booth 500 and see our display which 
includes the ‘‘Major Little Theater’’, 
with stage lighting controlled by four 
different systems 


Free literature available upon request. 


*A proprietary term of the Aluminum Company of Ameriva 
4603 FULLERTON AVE. + CHICAGO 39, ILL. 


EQUIPMENT COMPANY, INC. SPaulding 2-7600 
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What do you look for in a 
HEAVY-DUTY FLOODLIGHT? 


present a rugged armor opine the roughest environments. 


When you buy a floodlight for heavy duty service, you 
want one that was specifically designed and constructed for 
that service. 


Sheet or strip metal, for instance, does not fill the bill for 
heavy duty applications. We use it in the floodlights we 
make for general purpose applications, and these are avail- 
able in many types where lighter construction is adequate. 


But if your application calls for high resistance to shock, 
vibration, corrosion, extreme weathering, rough handling or 
accidental impact, you're talking about a heavy duty flood- 
light ... made not with sheet metal, but with first-quality 
solid castings of high impact strength and natural conmianen. 


The special aluminum alloy castings in Crouse-Hinds 
Heavy Duty Floodlights are free of built-in stresses, and 


Lenses are extra tough and well cushioned against shock and 
vibration. These are floodlights that can take punishment in 
just about any form short of sabotage — and even that re- 
quires some ingenuity. 

Types and sizes are numerous; 200W-2000W incandes- 
cents in 12” to 24” lens diameters; 250W-1000W mercury 
vapors in 12” to 20” diameters. Order from five different 
beam spreads to light any shape or size area. 

For complete specifications, see our Catalog #320 or Bul- 
letin #2714 .. . or ask your Crouse-Hinds Distributor. 


CROUSE /(HINDS 


SYRACUSE 


OFFICES: Ationta Baton Rouge Birminghom Boston Buffalo Charlotte Chicago Cincmnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 


los Angeles Milwavkee New Orleans New York Omoho 


Crovse-Hinds of Caneda, Lid., Joronte, Ont. 
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Philadelphia Pittsburgh Portlond, Ore. 
RESIDENT REPRESENTATIVES: Albony Boltimore Reading, Pa. 
Crouse-Hinds-Domex, $. A. de C. V. Mexico City, D. F. 


St. Lovis St. Paul Salrloke City Son Francisco Seattle Tulsa Washington 
Richmond, Va. 


Peterco, Sao Paulo, Brazil 
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HEXCEL 
HONEYGLO.... 


Improved Light Diffusion 
with the Distinctive 
“Honeycomb Look” 


NEW HONEYGLO 


luminous ceiling panels offer an appreci- 

ably higher Coefficient of Utilization than 

any other standard plastic light diffuser. 

The reason? HONEYGLO’s attractive 

honeycomb surface pattern provides over 

2000 individual light-diffusers. Standard 

2’ x 2‘ HONEYGLO panels are easy to 

install with a T-bar system... just as 

easy to remove for regular maintenance. 

Double-pan construction cuts down 

“show-through” from below of objects 

that may fall from above. HONEYGLO panels can’t attract dirt and dust 
because they're destaticized ... can’t support combustion because they’re self-extinguishing. 














NEW design individuality 
can be added to Honeyglo 


panels by custom molding company 
name, trademark, or medallion into the 
honeycomb surface of the panels. Without 
sacrificing illumination levels, this unique 
decorative accent complements other in- 
terior design features of clubs, restaurants, 
hotels, or institutions. 


HON EYG LO luminous ceil- 


ings are a product of Hexcel Products Inc., 
manufacturers of HONEYLITE® open-cell 
honeycomb louvers. For complete informa- 
tion on the Hexcel product best suited to 
your lighting requirements, call your nearest 
Hexcel representative. Or write Dept. 1-K. 


AAAI 
A 


Re XC EL provucts Inc. 


World's Largest Manufocturer of Honeycomb Products and Materials 

Executive Offices: 2332 Fourth Street, Berkeley, California 

Plants: Oakland and Berkeley, Calit.; Havre de Grace, Md. 

Sales Offices: Long Islond City, N. Y.; Chicago, Ill.; Fort Worth, Texas; 
Inglewood, Calif. 
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Robert Hyde Wilson, Super 
Eugene W. Tedd, Jr., Light 
PLAYBOX THEATRI 
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ARIELITES used in the production of student players presentation of Jean Anouthl’s “Antigone” U. of U. Playbox, Benjamin F. Carney, Director 


“ARIELITES give us maximum lighting flexi 
bility and efficiency at minimum cost. We have found 
these instruments to be ideal for such varied pro- 
ductions as a reading theatre presentation of O'Casey’s For 
‘Pictures in the Hallway’ and the central staging of 


Anouihl’s ‘Antigone.’ The wide range of parabolic re FREE ¢ atalog Write 


flector lamps available, from wide floods to pin spots, 
allows beam spreads and angles to suit all our needs me 
‘The instrument which helped solve some of our 


most difficult area lighting problems was the new . MANUFACTURING 


ARIELITE Framers, using PAR 64 lamps, which cost 
us less than $40.00 per unit! COMPANY 
ARIELITES have been our answer to the pro , , ; 
blem of achieving artistic lighting at low cost 
Eugene W. Tedd 
University of Utah 


3687 South State Street, 
Salt Lake City 15, Utah 


FEBRUARY 1961 





At General Electric's Ordnance Department Gauge Control Room 


ceiling panels 


Circlgrid 


made of high-impact Baxairte rigid viny! sheet meet stringent lighting requirements needed 
for reading optical-type gauges and instruments. Insert shows close-up of one of the panels 


Controlled Light for Control Room 


LUMINOUS CEILING GIVES UNIFORM DIFFUSION, 
HIGH LIGHT TRANSMISSION, FOR INSTRUMENT READING 


Shadow-free lighting! That's one of the critical require- 
ments for this gauge control room of General Electric's 
Ordnance Department plant in Pittsfield, Mass, At the 
same time, uniform light diffusion and high lighting effi- 
ciency are essential. 

To meet the requirements, “Circlgrid” panels were de- 
signed by Cirvac Plastics of Erie, Pa.—employing new 
high-impact Baxextre rigid vinyl sheet. Each panel is 
made from two vacuum-formed sheets bonded together. 
The many small circular depressions in the panels are 
punched out. The over-all result is intrinsic light control, 
with brightness reduced in the glare zone between 45 
and 90°. This permits higher foot-candle installation. 

The holes also reduce dust accumulation, simplify 
cleaning, and allow free air circulation. Transmission 
efficiency is 68 per cent, compared to the 48 per cent of 
most standard vinyl diffusers. Illumination in this instal- 
lation is at the 150 foot-candle level, with a brightness 


36A 


ratio never exceeding 5 to 1. 

Highly resistant to warping, cracking, the panels go 
years without discoloration from ultraviolet. They are 
self-extinguishing, and the holes allow sprinklers above 
to operate efficiently—the National Board of Fire Under- 
writers has approved vinyl diffusers in this regard with 
perforations of % inch or larger. “Circlgrid” panels have 
been approved by the building code of nearly every 
major city, including the strict New York code. 

Look into ceilings made with high-impact BaxKELrTEe 
rigid vinyl sheet. Write for more information. Dept. 
JO-72B, Union Carbide Plastics Company, Division of 
Union Carbide Corpora- 
tion, 270 Park Avenue, 


New York 17, N. Y. 


UNION 
CARBIDE 


Bakevitre and Unton CansiIpe 
are registered trademarks of 
Union Carbide Corporation. 
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. Specular Alzac Reflector 

. 100 Watt Lamp, G-16 1/2 
Bayonet Base, D.C. 

. Condensing Lens System 

. 4-Way Frame-in-Shutters 

. Projection Lens System 


Housing Dimensions: 
10” diameter, 10” deep 


"4.0? LIST ~ en - 
—— PRICE? -——$__.< 


you want it! 


Photos by Hedrich-Bliessing 


Furniture by Heywood-Wahketield 


PROJECTOR SPOTLIGHT 
Halo's new Picture Spotlite and Adjustable Downlite 
opens an exciting, versatile new world of uses for recessed 
lighting. The H4170 casts rectangles, squares and geometric aa. 
shapes that are dramatically effective for exact lighting of 
pictures, tables, buffets or particular areas. The new 
unit provides adjustment up to 40° from the vertical—maximum beam 
diameter is 63°—aperture opening is 14%"—frame is 11%”, 
ATTENTION ARCHITECTS: 


finished in eggshell paint. For low cost lighting 
versatility and efficiency, order the Halo H4170 . . . today! today f plete details on H417 








and FREE fu r Halo Lighting Catal 





*Price subject to zone differences 


LIGHTING PRODUCTS INCORPORATED 
4201 West Grand Avenue « Chicago 57, //linois 





WHEN YOU DESIGN LIGHTING SAVE YOUR 
CUSTOMERS TROUBLE...INCREASE LAMP 


LIFE...KEEP HIGH LIGHTING LEVELS... 
SPECIFY BALLASTS MARKED 


Using and controlling heat from lighting is one of the newest 
techniques to get extra value from lighting. This can cut 


cooling cost, step up heating econcmy, increase comfort 


and improve lighting efficiency. CERTIFIED 
in such a lighting system, t -ertified CBM ballasts for 


fixtures are important. Made to specifications for top lighting 
performance, and checked by ETL test, CBM ballasts help 
assure longer lamp life, high lighting levels and dependable 
operation 

For a reprint, which discusses controlling lighting heat, write 
CERTIFIED BALLAST MANUFACTURERS, 


2116 Keith Bidg., Cleveland 15, Oh 


Participation in CBM is open te any manufacturer whe wishes to qualify 
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Quality and precision are watch- 
words at Sandee . .. Their infinite 
patience, attention to details and 
over two decades of experience 
in extrusion are put into every job 
run by Sandee. . . . That which is 
new to the industry such as multi- 
color extrusion and embossed pat- 
terns has been routine at. Sandee 


SX Paks. 
AMTRTATAA SAAT. 


ERP ed iba S for years. 

XIX XD TXT , ; : 

EDX Dx cbc tood PI : Write for the Sandee Brochure of 
MAVAAVAWES Sane lighting showing both stock and 
PDD PDPDPXD DX DPX) custom sections. 

MX XO DX XXX 
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...AND YOU DONT 
HAVE TO CHANGE 
YOUR FIXTURES! 


NEW WESTINGHOUSE HIGH EFFICIENCY LAMPS 
GIVE YOU 1/3 MORE LIGHT AT NO EXTRA COST! 


YOU'RE LIGHT YEARS AHEAD WITH WESTINGHOUSE and the 
brightest, most economical 40 watt, 90 watt, and Slimline fluo- 
rescent lamps on sale anywhere! These new lamps give you an 
entirely new kind of light a Westinghouse exclusive resulting 
from a special blend of yellow-green and color improving phos- 


phors for better see-ability 
Now you can increase the lighting level in your factory, office, or 
warehouse without changing a single fixture—without adding a 


cent to power costs—and without paying premium lamp prices 


New Westinghouse High Efficiency “'H.E."" lamps (40 watt Uni 


versal, 90 watt and 96" Slimline types) give 15% more light than 


cool white lamps—a full third more light than daylight lamps 
You get more lumens per watt (3200 lumens/40 watt lamps and 
6400 lumens/90 watt and 9¢ 
light output costs you no more than less efficient lamps 


Slimline lamps), and this extra 


Take advantage of the Westinghouse Lighting Cost Reduction 


Plan and cut costs by one or more of the following factors: 

1. Reduced cost of lamp purchases! 

2. Reduced lamp replacement labor costs! 

3. Increased lighting level for the same or lower costs! 

4. More efficient use of power! 

Try the new Westinghouse ‘'H.E."’ lamps in an entire work area 
if you don't agree that you get more light—softer, more com- 
fortable light—we will gladly exchange them for any other West- 
inghouse Fluorescent Lamp of your choice. Order “‘H.E."" lamps 
today and get more information on the Lighting Cost Reduction 
Plan from your authorized Westinghouse Lamp Agent or your 
nearest Westinghouse Lamp Sales Office! You can be sure... 
if it’s Westinghouse. 


Westinghouse 


Westinghouse Lamp Division. westingnouse Electric Corporation, Bloomfield, New Jersey 








QPCX7400 ‘‘Wrap-cround” 
all-plastic enclosure. 


QRH7500 er mem pe ith 
oll-curved cylin. 
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Adaptability for future change is a basic design principle in back 
of Sunbeam Lighting fixtures. For instance, when you specify 
and install the ultra-shallow, surface-mounted Visionaires® 
ciiaitin iain #6500, #7400, #7500 or #8500 you are automatically 
pioneer in shallow planning ahead. The diffusers to these versatile series are all 
st arian ton interchangeable. They give the building owner a wide choice 
of 16 different lighting possibilities when planning alterations. 
He might select Q@P8500 (Shallorama®) because of its recessed 
look and wide light distribution, QRH7500 (Sculpturama®) with 
the sculptured look and which is unexcelled in low brightness 
lnvedigate how Sunboom lighting control or the QPCX7400 (““Wrap-around”) with exclusive 
today can save tomorrow! SUNLUX?® plastic enclosure for soft diffusion. A quick change in 
lighting is as simple as the unique, tool-free, “hook-on” hinging 


SUNBEAM LIGHTING COMPANY arrangement can make it. Merely change the framed diffuser! 


777 East 14th Place, Los Angeles 21, California — 3840 Georgia Street, Gary, Indiana 
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Precision 
automated 
lighting 


cuts cost 
accidents 
security risks 
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EMPLOYMENT OPPORTUNITIES 





SPECIFICATION LIGHTING LINES 
WANTED—NEW ENGLAND AREA 
Newly established manufacturers representa 
tive current overing New England for a non 
lig zr product seeks quality ghting line 

ears previc experience ! listribu 
opment and contact wit! ontractors 
hitects and engineers in N.I area 
Divisior Gener 
in etrict onfidence 
ons Office I 


REPRESENTATIVE WANTE 


expanding ding we 


Rey 


SECHRIST MFG. COMPANY 
co V.P. Sales 

Box 6775 

Denver 16, Colorado 


ALUMINUM LOUVERS AND 
OTHER COMPONENTS 
d aluminum fabricator seeks 
ontacting fixture and 
to s ro 


" 4 
at 


SALES REPRESENTATIVES — 
LIGHTED CEILINGS 
rowing manufacturer of p'a 

rd and minous 
operation aad 
trading areas 
es and have estab 
st competitive pric 
concentrating 
fi tior eve with a 
distributors. Please write out 
ratior Address Box 4 
inating Engineer 
New York 2 N.Y 


SALES MANAGER 


National Manufacturer of commercial 
requires experienced, capable, aggres 
and hungry regional sales manager for 
Midwestern region handled out of our 
cago head ft Area comprises Michigan 
ana Kentuck Tennessee Illinois, Wis 
r Minnesota North Dakota South 
ta lowa Nebraska Kansas, Missouri 
Excellent chances for advancement in old 
established company undergoing major re 
rganization and rebuilding Remuneration 
mmensurate with qualifications. Please reply 
ite confidence to Box 475, Publications 
iminating Engineering Society 16K 

New York 23, N. ¥ 


SPECIFICATION INCANDESCENT 
LINE WANTED—EASTERN 
PENNSYLVANIA— 

SOUTH JERSEY AREA 
esfu oung, and aggressive agency witl 
n Philadelphia, now handling a lead 
fluorescent line and an outdoor lighting 
offers you complete Architect, Engineer 
Distributor, and Contractor coverage 
nanufacturer we want to represent must 
» top quality product realistically 
backed up by production facilities that 
delivery as promised, Address Box 476 
tions Office Illuminating Engineering 
1860 Broadway, New York N 


FPACTORY 
REPRESENTATIVES WANTED 
Established Manufacturer of Theatrica 

ghting and Dimming Equipment. Mod 
Engineering Manuals, and New 
Reps wanted for many territories 
arly in the Western States. Write par 
to Box 479, Publications Office, Iumi 
Engineering Society 1860 Broadway 


ork 23, N. ¥ 


NATIONAL MARKETING & 
SALES MANAGER 


silenging position requiring strong 

F on with ability to develop complet 

product line and productive sales force. Light 

ing engineer stdoor lighting specialist. Ex 

tensive background in all phases of manage 

ent, marketing, advertising, promotion, and 

product research and development. Ad 

ess: File C.D. 10, Steven Joell Associates 

Public Relations Consultants, 25 Dodge Road 
Hyde Park 36, Mass 
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in 
Maintenance 


Ease 


for church 
lighting 


Open top and louvered bottom 
design permits minimum dust ac- 
cumulation. Removable louvers 
and cylinders simplify lamp replace- 
ment and cleaning. Winches and 
hangers available to permit lower- 
ing fixtures to floor where building 
construction permits. 


Reques! - niemporary or traditional 
catalog on your letterhead. 





we. So. OO We ne Ge 





LIGHTING... 


KEYED TO TODAY’S HOMES 


newest practical guide to 


decorative & functional lighting 


. contains 96 easy-to-use pages; 196 photo- 
graphs and sketches showing latest in lighting 
design for residences, complete with construction 
and architectural details. New report by I.E.S. 
Committee answers most questions on home 
lighting. 

Write for descriptive page & prices to: 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 
Publications Office 








“The Greatest Show 
on Ice” 
specified 


SCR°DIMMERS' = 


by 
KLIEGL 


The Greatest 
Dimmers on 


Earth! 


The Kliegl manufactured Stage Man- 

ager’s “Nerve Center” contains 6 SCR 
Dimmers (24,000 watt total capacity) 
for lighting control. In addition, it has 
controls for curtains and hoists 
intercommunications system ... power 
panel for feeding back-stage electrical 
equipment . . . in a few words com- 
plete electronic control in a compact 
portable console. 

Compactness is possible only with 
Klieg] SCR Dimmers and no other dim- 
mer can offer comparable versatility, flex- 
ibility and ruggedness. 


Contact Kliegl Brothers for com- 
plete information on the job-tested 
SCR method of dimming control. 


TPATENTED 





LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co. INC 
321 W. 60th ST.. NEW YORK 19, N.Y. 
ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
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Markiand Locks and Dam 
on the Ohio River 


THOMPSON Servisafe POLES 


Safe navigation through the busy 
Markland Locks on the Ohio River 
depends on the skill of experienced 
river pilots and bright uniform illu- 
mination. That’s why Thompson 
Servisafe poles were specified by the 
engineers who designed the installa- 
tion. As the lights are lowered, they 
are automatically disconnected. 
Maintenance personnel can replace 
burned-out bulbs and service fixtures 
on the ground . . . quickly and with 


complete safety. 


Request full details on 


specs, installation and costs. 


THE THOMPSON 
ELECTRIC COMPANY 


P. O. BOX 873-K © CLEVELAND 22, OHIO 
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weather - proof 


everlasting 
protected 
lighting 


— Squa re round 


by mc Philben 
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LARGE ROOMS USE LIGHT 
MORE EFFICIENTLY 
THAN SMALL ROOMS 


The greater part walls play in 
a room, the more loss there will 
be before light reaches the ulti- 
mate working level. Also, the 
higher fixtures are, the greater 
will be the percentage of wall 
surface available to absorb 


light. 


A LITTLE SOAP AND WATER 
CAN STOP THE LOSS OF 
HALF YOUR LIGHT 


Dust and dirt allowed to ac- 
cumulate on lamps and fixtures 
can reduce the light they pro- 
duce by nearly 50%. The own- 
ing and operating cost remains 
constant. +. knowing how 
fast light is d epreciating, it is 
easy to figure amortization a: . 
power waste and establish « 
cleaning program that sous 
you maximum lighting econ- 
omy. 


FADING CAUSED BY 
ARTIFICIAL LIGHT DEPENDS 
ON THE INTENSITY OF LIGHT 


There is essentially no differ- 
ence between incandescent and 
fluorescent light in causing 
fading of colored materials — 
it is the intensity of light that 
determines the effect. Open sun- 
light will fade mca much 
more rapidly than artificial 
light. 


MANY COST-SAVING HINTS 
IN THE CHAMPION LIGHTING 
MAINTENANCE MANUAL 


This manual explains the prin- 
ciples and advantages of good 
lighting practice in 48 pages. 
Included are sections on group 
replacement of lamps, cleaning 
programs and a guide to 
trouble shooting fluorescent in- 
stallations. This is the latest 
edition of a guide that has 
proved to be of great practical 
value to lighting men every- 
where. Write for a free copy. 


Your Best Buy in Lamps 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT 





ABOVE ALL: 


Styrene lighting louvers molded of 


LUSTREX PERMA TONE 


Louvers of Lustrex perma tone by American Louver Company, Chicago, Illinois, in the IBM Datacenter, Chicago, IIlinoi 


Here’s why Lustrex perma tone is the most popular ultraviolet light-stabilized 


stvrene today. 

You can create large areas of illumination with uniform light distribution, and good 
diffusion, that are strikingly handsome yet low in cost. Lustrex perma tone—exceed- 
ing IES-NEMA-SPI joint specifications for ultraviolet light-stabilized styrene— 
assures truly translucent whites, and a complete range of colors. It is light in weight 
for easy handling, installation and maintenance—and it is dimensionally stable. 
New Impact Lustrex perma tone provides extra toughness and flexibility for snap- 
fitting to metal parts, high resistance to abnormal abuse, and lighter weight through 
thinner walls. Write for comprehensive technical report on both types of perma tone, 
including accelerated aging test results and other valuable data on styrene in lighting, 


9 


to Monsanto Chemical Company, Plastics Division, Room 801, Springfield 2, Mass. 


MONSANTO  wnovaror in PLASTICS 
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OLIGHT SHIELDING LOUVERS 
NewS MAKE THE DIFFERENCE 


in future lighting standards— available today! 


1BM DATACENTER — CHICAGO. ILLINOIS 


American’s New 55° deep-cell styrene louver diffusers installed in IBM 
DATACENTER, CHICAGO, ILLINOIS— The deep-cell 42” high 
louvers provide better shielding from the light source, with optimum effi- 
ciency — higher lighting levels with exceptional unexcelled glare-free low 
brightness, comfort and appearance. The 55° angle shielding of uniform 
light distribution is the proven louver for today’s and tomorrow’s recom- 


mended higher lighting levels. 


Louvers available in translucent white and a wide range of colors for use 
in individual fixtures, modular units and large areas of illumination. They 
may be cut, grooved or sized to meet the Architect, Designer or Fixture 
Manufacturers’ most exacting requirements. Cell size 7544” x 2544” x 


4,” high. 


Exclusive process by American Louver Company 
U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Canadian Patent No. 484,346 Canadian Patent No. 497,047 


Engineers are available in your area to help with your lighting problems — or write 
American Louver Company direct: Consultants to the lighting industry since 1939, 


american louver company 


5308 NORTH ELSTON AVENUE « CHICAGO 30, ILL. 
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PRESENTS 


.» - SWEPT-WING BEAUTY 
WITH MORE THAN 
A TOUCH OF GLAMOR! 


2615 Washington Bivd., St.Louis 3, Mo. 


The high-style, eye-comfort luminaire. . . 


designed in the fashion of a Paris Original... 


to bring new glamor to lighting. 


Polystyrene side fins emit soft beams of light to 
emphasize the graceful fixture lines. 
Color-fashioned in three beautiful finishes . . 
sun drenched bronze, satin silvan or gloss 
white. Chrome end fins add a decorator’s flair. 
4’ and 8 lengths. Two and four light widths. 
Choice of GrateLite, Prismoid or metal cross-baffle 
bottoms. Apparent depth only 11”. The finest 


for slim contemporary, close-ceiling installations. 

















